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EXECUTIVE SUMMARY 

' ^ . . ^ . / 

This report contains the evaluation and impact assessment of 
11 experimental projects funded by the National Science Foundation 
in FY 197A anH FY 1975 in^an attempt to increase the number of women 
engaging in science-^related cafeers. The report assesses both the 
individual projects and the collection of proj^ects as a whole. The 

"projects were conducted at: University of Kansas, Policy Studies" in 
Education, Queensborougb College,, the University of ^Jissouri at 
Kansas City, Ro^emont C^lege, Massachusetts Institute of Technology, 
two at Michigan Technological University, American College Testing . 

' and the University of Oklahoma. An addendum of the report will be 
preparred for Mary Baldwin College,' the onlj project not yet completed. 

Chapter I describes the -eval^iat^ion-^ine-thodo-logy-used- by the 
Denver Research Institute. The methodology included an assessment " ' 
of project documents, site visits, a participant impact survey, and the 
utilization of an .evaluation form completed by/ooth DRl and the project 
directors. The chapter also describes the , 'difficulty in conducting 
the evaluation becaus.e of the many different internal evaluation 
^Instruments' developed anckused by the projects. In addition, the* 
design of some of the projjects for internal evaluation was not ade- • 
quate to permit definitive conclusions. 

Chapter II of the full report contains a synopsis of each 
of the'projects. Each synopsis contains a description of t;he proj- 
ect as it was originally conceived, the project as it was actually 
implemented, obstacles to project implementation, a description of 
project personnel including role models, a report of thejr primary, 
outcomes as described by project documents, by the data obtained "by . 
the participant impact survey, and* from observations derived frDm^fhe 
site visits .\ ^iach synopsis also contains a section on the. s^cond^ry- 
impacts of. the project, the materials developed as the project 
product (s), and the dissemination strategies em.ployed by project 
personnel. It also contains a sectioff^n project costs, includiu^^ ' - 
the estimated cost to reuse the curriculum products* in ot^ier 'set things , 
and a section on, Recommendations, and conclusions , of the evaluations 
team. This chapter is deleted in the executive aummary document. *^ 



The third chapter contains obse tiohs derived from the-^' 
parative assessments of the experimental .project^s with respect 
to their effect, on professional careers, gene^l career recomraen^'atic^nS 
reentry programs, and general administration recommeridations reg,arding 
future program decisions. , ^. " ' 

' . ^ ]\* ^ 

The report contains several recommendations. Since the dajta^ 
did not provide a* basis for conclusions, the evaluation team ^epployed 
a "preponderance of evidence*' approach to estimating the successes * 
the projects. These estimates could not be used' to indicate cause- 



effect relationships so conimonalities between the pTojects were 
proposed as hypotheses to be tested. They are summarized under > 
three headings : , ^ 

Hypotheses regarding, programs to encourage the participation 
of women in science careers are concerned with: 

^ , 1. Concentrating on women already int'erested in science 

2. Concentrating on women wi^ih above average motivation 
and ability 

3. Using workshops as a format for the treatment 

4. Encouraging particif^ant interaction > ^ ^ 

5. Using sustained periods of contact 

6^ Using role models in -as many situations as possible 

■ ..' * 

7. Using "hands-on" experiences 

8. Segregating some activities by sex 

9. Removing institutional barriers to participation 

' ^ - i 

' ' 10. Aindng efforts, at significanit members of the 
coumunity 

A list of hypotheses or recommendations regarding general 
career education would be very long. However, two concepts are . 
delineated as^most relevant to science careers. These are: 

1. Separating special science programs from 'general 
career education 

2. ^ Emphasizing the importance df mathematics 

preparation " . 

The hypotheses regarding reentry programs fol mature women 
are related to: 

1, Concentrating on underemployed women ^ 

y 2. Considering the employment prospects in thti locale 

. 3* Fundings projects to update skills 

4. Enhancing the job readiness 'skills of the- 
participants 

5. Increasing the assistantships for mature women 
continuing fheir education ^ 



TKe ^general 'administra;:ive recommendations for use by 
NSF are: - , • ^ 0 



it Improving the quality of the research, including 
more 'selectivity in funding N ' * ' 

^ b. prqvid*itig technical assistance to project 

directors ctnd 4. 
c. using standardized evaluation tools « 
^ ' 1^ ' ' ' , 

♦ - 2. Coordinating intergoveri«:iental and interagency 

activities , 

3. Continuing experimental activities by NSF 

4. Including splecific programs for minority wpmen • { 

5. Attending to the continuity/institutiopal probl^ems 
of the funded effort^ I 

6. • Disseminat^ing the developed '•materials 

7. Systematic study 'of the effects of: 
aggregating minorities/women; 

\ the attitudes of the izale science establishment and 
the effect of ."significant- others'* in a real ^ - 

time sitiiation 

»* , * 

The appendices contain a list of alternative interventions. 
They begin with a list of psychological, sociological and institutional 
barri^js to the participation of women in science-related careers. 
'Some ^Rtumptions are^delineated, -and different kinds of interventions 
or -treatments that migh-t be used are proposed. Each of the suggested 
Interventions is categorized by educational level; e.g., elementary 
school, high school ♦ college, gradi^ate school, reentry and post- 
employment programs. TMe appendices also" contain a sample of the , 
evaluation collection slreet^used by DRI, a sample of the participant 
impact sur'\|ey and ^he cover letter acCoTTipanying it; a bibliography of • 
selected programs -similar* to che NSF projects, a film bibliography, a 
selected' bibliography of the literature, and a -selected annotated 
bibliography of the literature^. These are not included in the 
executive summary document. . * 



♦ CHAPTER I 

INTRODUCTION . 

. ■ -According to the NSF Bulletin (E-74-1) announcing the educa- 
tional <grrograns for the fiscal year. 1974, among the program goals 
were increasing the- flow of.woir.en into careers in science" and ' 
discovering eff-ective mechanisms for increasing participation of 
women in scientific careers. " — - — \ 

• i . • / ' -""^ ) 

y The National Science Foundation funded eight experimental 
project^ m 1974 and four in 1975 in an effort to m'eet these 
J^n^^nr^* Projects had budgets rariging from $20,000 to 4bout ' 
§100,000. The educational level of the women they -addressed 
ranged from the secondary level to college, and postgraduate/ 
reentry age groups. Each approach was somewhat unique. This report 
co^ains an evaluation of 11 of these projects.* 

The program strategy chosen by NSF was to fund a small number • 
of disparate projects, to assess their effectiveness, and to utilize 
the results in future planning. While this Is a viable and cost- J 
effective approach, especially in areas whkre little is known about ■ 
effective programs or mechanisms,, it presents many difficulties for - 
the evaluators of those programs. * 

^Because, of the desire on the part of NSF to have feedback 
as quictcly possible upon which to base their future program " - 
decisions, most of the projects were funded for a one-year period ahd 
were required to have an "internal evaluation" coraoonent.- This 

internal evaluation" moSt frequently translate*d into an experimendal/ 
control group design. The most reliable measure of effectiveness is 
an actual increase in the number of women pursuing science-related- 
careers. However, this depepdent measure is not viable for a ore-year 
project since the participant's appearance in the labor force may be 
four to^teft yekrs in the future. -Therefore, the majority of the ' 
projects choose some measure of attitude or. knowledge change over the 
year period, or an idterim behavioral measure, e.g., science^ course, 
decla^rfed major, etc.** Further, no. valid instrument exists designed' 
to reflect changes in career , options , bareness, of career p'otential and/ 
or career plans. Consequently, the majority of the project directors 
were foi^ced to design their o^m evaluation instrument^ or attitude 
questionnaires. This" situation' was disadvantageous for '■both the 
project directors and the evaluators. Birst, validating a question- 
naire and assessing its reliability is . a- complex, arduous, and expensive 



*Those comple-ted as of this date. • An addendum report will be 
Issued at the completion of the Mary Baldwin T^roject . [Note: The Reoort 
on this project has been added following page 96.] . ^ I 

**Several of the projects are conducting long- terdl' tracking at' * 
their own expense. > ' . ' 



undertaking that requires considerable sophistication in the rather 
narrow area o^ testings Second, with a pre-* and post-test design 
even the most reliable and valid attitude measures frequently fail 
to reflect changes in attitudes because of "sleeper'* effects or 
other variables • .Even then, reported attitude changes not be 
' translated into behavioral changes • Third, many different and ^ 
unvalidated self report instruments were used to develop dependent 
measures.' For all these reasons, the project, evaluations or expefa^ ' 
^ mental outcomes cannot be considered definitive. 

Another factor limiting the Denver Research Institute eval- . 
nation effort was frequently a less than. adequate design and anal}^sis 

. ' of the experimemtal intervention. Allmo^i without exception the . • - 
project directors ai^peared very , comi^ ted to and well versed in women's 
problems and science subject matter; ^lost, however,* did not have 
extensive experience in project evalyat-ion and/or experimental. 
^ procedures. Given the desire of NSF to produce "hard results, 'J one 

^ .-possible remedy--;^ this sitAiation jpay have been for the Foundation to 
provide guidelines for data collection to the project directors or 
to provide technical assistance in their evaluation efforts. 

s 

The t^sk of Denver Research Institute, then, has been to com- 
pare 'apples and .oranges," e.g., different experimental treatments 
measured by idiosyncratic instruments which have no reported 
! reliability/validity data. Since th^ typical project did not result 
in statistically significant results, the- evaluation team had to ' 
r^brt^^xta-fla^re.subj^^ judgment than proposed. This judgn^nt has ' 
coveted the outcomes, and impacts, project personnel and processes, 
and project materials. * ^ . ' 

Methodology 

The information for the evaluation effort was collected saveral 
different ways. Copies of all thy documents produced by project 
personnel were studied. Site vi^ts were made to most of the projects. 
During the, site visit, the evaluation team interviewed project 
personnel, participants, role models - and' consultants . After the ■> 
site visit, the team completed the form outline given in Appendix 
The fofm \<as slightly modified and sent to project directors to complete 
^in ordea; to verify^.the evaluation teams' perceptions and/or to 
correct 'any erroneous conclusions, as well as to pfovide data the 
team may have omitted. - * ^ 

' ' y . . - ' ' 

In an attempt to^^'^standardize^' the outcome measures of the 
projects^ the^aluation te^m sent out a short independent ^"participant 
iHq>act survey" to the projec^ participants whose names were provided 
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b/the project directors. A copy of the postcard survey and a sample 
cover letter are given in Appendix C, While the results of the 
survey are given for nost of the project?^; the list of names given 
wias frequently incomplece, and' a number of the addresses had been * 
qtxanged. Further, the participants who responded may have represented 
a biased sample* Therefore, the results of the s^brvey are compared 
with the experimental outcomes and impressions formed during the site 
visits in an attempt to^offset;^ the: limitations of each of the three 
methods of data collection* 
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CHAPTER 11 
PROJECT SUMMARIES 



A. 
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"Increasing Participation of Qualified Women in Traditionally 
Male Science Careers'* 



. Unlvfersity of Kansas. LaWence, I^nsas 66045 
^Projject Director: Walter Smith, .Associate Dean of Women 
$12,745 

Secondary - 



Projfect; ^ount; 
Educ|a"tional Level: 



1« Proposed! Project * 

The I project was proposed to test the hyjio thesis that if colleg 
freshman woT^en who possess the necessary ability^ becoie aware of the- 
barriers ani receive parental and peer support in. their effort to' over 
come the balrriers, then these women (the experimer^^fal group) will eftte 
traditionally male science careers in a si-gnificariAly .larger pro- 
portion thai a comparison (control) group which do^not receive 
special treatment. ^ ^ . 

I 

The' subjects for this project were to be dra^ from women 
seeking admission to the Universi^ty of Kansas who pos^^essed high 
scienc-e and mathematjLcs ability, have taken high^^choql science and 
mathematics courses adequate to pursue a college science major,- but 
•do not aspire to a traditionally male Science career (^fined as one 
ii;i which males constitute more than 80 percent of the practitioners). 
Two groups were co be identified: the first, s^ek^ng acJfeission in 
Fall- 1974 (Ithe comparison^ group) and the second, seeking , admission 
in Fall 1975 (the experimental groupj . Each group was to have 100- 
150 members. *• \ - ^ 

Members of th« experimental group artd their parents would be 
invited to jseparate, concurrent worksfe^s in the Spring of 1975. The 
comparison feroQp woi^ld not have access to the workshops in' t^e Spring 
of 1975, or to any other aspects of the instructional treatments. 
Both groups^ were to receive • the same ^ost-tests, although the com- 
parison group wbuld receive the post--test5s^ane' yeaj earlier than 
the experimental gro^p. ^ ♦ 

The purpose o\f the student workshop was (1) to identify for' 
each student aspects bf her awn self concept which may inhibit her 
choice of traditionally male science career, (2) to work in group 
life plannj^ng session^ to understand ways in which these- inhibitions / 
have affected, her ca^e^r choice and to broaden the ^ange of oossibie 
^ ' . ' I . V • 

— \i ^ ' 



*Taken from "Brief Descriptions of 28 Studies and Experimftnral 
Projects Related to Care^ers in S'^^ce for^ Women funded by the National 
Science Foundation for Fisjial Years 1974- and 1975/' National Science 
Foundation, August 1975';' 



career choices for each participant, and (3) tq show the students 
how they can use the University's ^resources to pursue a traditionally 
male science career. At the same time, but in a. separate workshop, 
the,' parents would be introduced to possible realisti^c career and Life 
patterns for women and be given an opportunity to explore new' career ' 
aspirations for their daughters.. 

Following the wotkshop, the student participants were to con- 
tinue a home course of study which ^ would build on ,the -^workshop 's 
objectives. This course of study, to^be completed before the start 
of their first semester in college, would yield callege credo^'. 

The participants were to be encouraged to live in the same ^'f 
residen^ce hall during their first >^^r in" college, so that they 
would be able easily to meet fojnnalV/ ^nd- informally to discuss pro- ^ 
blems, provide mutual support, and^ continue to itlake plans to overcome 
personal and external barriers to their pursuit of traditionally male 
science careers. « 
> 

The two groups were to be Compared at the. start and end of 
their freshman years. ^Comparisons would be made in (1) career choice, 
v(2) awareness of barriers whictit have impeded women's entry into tra- 
ditionally male professions, and (3) suc.cess In 'personally removing , 
baripfers from, entry into traditionally male science^careprs (e.g., 
expectation of personal career achievement, independence of spouse, 
and willingness to assume responsibility). Using the same testin^^"*"""^ 
procedures, the two groups will agai|^ be compared five and ten years 
after the star.t of their freshman ye^r.^ 

An additional result of this prqject was expected to be the 
envelopment of an exportable, package of instruction which could be j 
used by other universities or by the high schools to increase the 
science career aspirations of their women students, . V, 

1. Implenteht^d Project 

The workshops went as planned, each with 12-:19 participants. 
Five, rather than six, workshdjis were held because of an insufficient 
response in Kansas City. The emphasis on barriers was dropped in 
the workshops because pilo^ studies had demonstrated that it was a 
negative approach, some tim^s^rea ting anger' and discouragement among 
the participating women. / ♦ . * ^ 

" Th^ home^ study course,- Women in Professional Careers ,^ was 
offered by the University of* Kansas for three hours of credit. 'Al- 
though some interest' was indicated in this course at the. workshop, 
only six of the women actually completed^ it. * ^ 



Further," the intention for the experiments^ stiidejits to live 
together during tih^ir f c^eshraan year did not work out because of -other 
variables, such as the necessity of living in scholarship halls, etc. 
Bi-weekly "rap" sessions were to replace the group housing arrange- 
ments. As of November \L975. however, ♦ very few of these sessions had 
taken place, and the attendance had been poor. 

For, all practical purposes tHen, the majority of ^the experi- 
mental group participated only in thi singlb day workshop, with half 
* of their parents attending a shorter \workshop. 

Recruitment and sampling . -The selected sample was composed 
of women who (i) scored 27 or higher on the ACT mathematics and- 
the. natural sciences- tests ; (2) had *completed threeryears of mathe- 
matics and two years of science i?i high school and (3) had applied 
to'^'^ttfe University of- Kansas for admission. All persons ^.n both the 
experimental and comparison groups met these criteria. The criterion 
oi not aspiring ,to a nontraditional, science Career was dropped'^^so 
that yzom^en already choo^ng traditionally male -.science capers could 
receive additional support and co^ild ^serve as role models for other 
women. The percentage of response (test completS^gn)|^of the identified 
freshmerr in the clas's entering' in 4974 meeting the criteria was 77 
percent or- 110 women. Less than the expected, number participated, irt 
the workshop. Of the 25^ identi^ied-^n th^ ^ool , 78 (28.5 percent)' 
actually particin^t^fl* in the workshop. Almost 50 percent of the 
parents attend^dt^H^^ ^ 

• W 

' At the time the woAen .were 'invited to the workshops, letters 
were .sent to each* of their schools explaining /the workshop. The 
schools were invited to* send ^ames of^qualified women. , A total, of 
81 names was sent to the project personnel in t^esoonse. Separate 
letters were 'sent to their parents. 'All let t^r^M|6ntained a des- 
criptive 1)rochure with the invitation. Sixty o^the workshop parti- 
cipantfe had been included in the original mailing knd,i^3 had been 
named by the counselors. * • * • ^ 

• '* ' • . • 

3. Obstacles to Implementation \ , \ ' - - * 

" ^ No severe problems in s^edulinjg br workshop impleisentat^oA 
were -encountered other than attendance'. ^Reasons accounting for. the 
lack of^par ticipation in the* wo^tcshops ^ere s^^ecula^ied tp ber (1) 
conflict with other, activities, (2) travel distance to the. worksTiop, 
(3) even though the "scie'qce" aspect was not emphasis^^d in the' 
.invitation, many >^omen had nq in-terest in a science-related career, 
C^)^sojae women perceived the workshop to be linked to atterftance 
at., the University of Kansas^^ (5) some wonieh may not.haW been / ' 
interested in career ^xp^loration because' it was heJI(fcj^te in ^He 
senior^year (April and May), and (6)' s^Jme Women may have 'perceive^ ^ 
the workshops as "women's libt)er"' activities . ^ '* ' 
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The problems in getting the, young women to. complete the home 
course^of study were apparently due. to -other summer commitments*' The 
evaluation team does not have any .additional incentives to suggest ^ 
in addition to college credit that could be employed prior to pollege 
entrance to facilitate participation in the course* However, the 
course could either be used as an oji-campus cQurse, and/or as the 
basis for the ^pe^t support," group* 

, . * Jhe 4im in housirtg the young women together was perhaps un- 
* realistic given the character of the campus and the diA;^rse constraints 

interests and friendships of the young women. The poor attendance at 
7 the:-"support^^essions" would Appear to be an ongoing problem; the 
women reported that there always seemed to be work pressure and exams. 
Participatiotr in the rap/seminar sessions, however, might have been 
lEtcreased by an earlier' start in the semester, and* by a more concen- 
trated effort in planning by the project staff. 

4, Project Personnel * , 

The evaluation team was impressed by the depth of resources 
available to the project personnel. The project personnel who were" 
interviewed were competent an^Fhad an unusually mature commitment 
to career/life options for w6men. The project director, a male, is 
vitally concerned about women's issues. Both by /fife views and his - 
Afestyle, he was a positive influence on the^'prfogram and should be 
a good role model for'young malesi ^9> well as ertcouraging females 
in alternative lifestyles.' I ^ ' ^ 

During the site visit, sppe \f the role models were^also 
interviewed and positively impressed , the evaluation team, "fudging 
from the participants' enthusiastic response, they were also very 
persuasive speakers. Tbe^ project also appeared' to have had (and 
has) a high degree of support from the institution; especially the 
office of the Dean of Women. For examifle, th^ DeanVs Office is 
absorbing the cost of. continued updatyig of career plans of the 
comparison and experi^gatal groug women. 

5, Primary Outcomes ^ 



a. Experimental outcomes (internal evaluation). 



1. Although there was a slight, nonsigijif icant decline in 
science career choices between the high school senior 
year and the end of ^he first year in college, approxi 
mately one quarter of the comparison (control) group 
women chdse traditionally male science careers. ^ 
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2. the end of their first year of college, the comparison 
^ group women who- chose nonscience pareers were less certain 
of their career choices than' were the women who chose tra- 
ditionally male or not traditionally male science careers* 

^ 3. ^Women in ,the comparison group who had chosen traditionally 

male'^cienc^ careers in their high school senior year were 
more likely switch away from these kinds of careers in 
college than were other women likely to switch into Wa- 
ditionjklly male science careers. 

» 

^~ When the comparison group women listed barriers which ^ 

. ' women face in pursuing professional careers, they most 

. often listed lack of educational or employment otTpor- v 
ttinities. However, when presented a list o^ barriers, 
the comparison group women most often asserted role in- 
flict (between pursuing a .professional career and the 
role of wife and/or mother) to be a barrier preventing 
women from- pursuing pr6fess^nal careers. 

5. Comparison group women most cJften asserted that role con- 
^ • flict (career versus 'wife and/or mother). had affected 
their career choice. However, women choosing tradi- 
tionally male, science careers significantly less often 
asserted that. role conflict had affected their career, 
choice, as compare'd to those women whd had. selected 
■» not traditionally mal^e* science careers or nonscience 
careers. 

4 

This .summary taken ftom the final report deals only with the • 
comparison group data, separa[ted by a y^ar from the experimental 
group. ^Data on the experimental group and the second comparison 
group (ghose women invited, to the worjcshop^^ but who'did not attend, 
but who subsequently attended the University of Kansas .•{n=32]) are * 
.still being collected. The data* $how a much higher percentage of 
the experimental group pursuing traditionally male careers at the 
end Vf the first semester of college, although no differences, were 
sleen during high school in any of the thMe groups. measured 
aftei the end of the first semester^ v26.5\ercent pf the comparison 
group listed their first career choick as ^"traditionally male science 
career (a decline since high school) x^bAle 48.6 percent of the experi- 
mental group were planning" a science career (an increase since high 
school).^ However, the second comparison group, women, invited to tl^e 
workshop but who did not' attend, also showed about the same -percehtage 
(50,0 percent). There are several alternative hypotheses for this 
incr'ease in choosing science-related careers in the 1975 exf)erimental 



^ *Walter S. Smith ,^ "Science Education in the Affective Domain: 

The Effect of a Self Awareness Treatm^t on Career Chaice of Talented 
High School Women'*'* A paper given at the National Conventiout of the 
National Association for Research in Science Teaching, San Francisco, 



April 1976. 

.14 



^. 12 

< \ 

and comparison groups.* Jirst, it could reflect changes independent 
of the "treatment** or workshops. Second, it,-is possible that the 
invitation to the workshop was as effective as attendance at the 
workshop. Third, the group being invited may have had contact with 
and teen influenced by the experimental group of women. Finally, 
and perhaps most probable, is a changing trend over y^ars , e.g., 
the first comparison group entered a year prior to the^experimental 
intervention', / \ 




\>. Participant iiripact sursfey , A total of 58 participant 
Impact^survey forms wer^ s^nt to participants of the University of 
Kansas experimental program. Thirty-nine (67 percent) of the par- 
ticipants , re turned the form. 

Of the 39j participants returning the impact form 36, or 
92 percent, were cburrently taking a math or science course. Only 
two of the- 36 reported were taking the course as a result of the 
program; the remaining reported would have taken the math or science 
.course whether they had jiad the program or not. 

Three-fourths (74 perc*ent) of the respondents indicated they 
had chosen a math^ or science career. Ninety-three percent of those 
choosing ^a math or science career stated that they would have done 
SO without the program. One respondent chose a math or science 
.^pareer as a result of the program and one respondent was uncertain 
if her decision fo enter a ma£h or science caree;: was a result of 
the program or not. ^ "7 

\ 

The responses appear to have either been biased toward those 
choosing a science career or ^ continued "switch" toward science is 
occurring in the participants. That is, a higher percentage reported 
pursuing a science career in the DRI survey than in the more recent 
project survey.* 

The respondents were also asked to state. what they felt were 
the most positiv^ and less influential aspects of the program. 

The mo3t frequently cited positive aspects of the program 
were the use of role models, giving the participants the opportunity 
to meet wompn already successful in their careers (23 percBut) ; 
support and encouragement from the- program co enter their chosen 
career field (23 percent); information on career options open to 



*The participant impact form did not distinguish between 
traditionally mal^ science careers and traditionally female science 
careers, e.g., nursing may" have been considered a science career by 
some of the respondents 
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women (28 percent) ; .and peer group reinforcement in entering non- v. 
traditional careers (21 percent) » Other positive comments included 
SucH statements as "the sharing that took place among the young womQir, 
and also -with parents," "it helped me to know what to ^xpfeci from 
college and there were people I met who I cpuld talk to when 'I had 
qliiestions," and "the fact that there was and is an oi^ganizatiori which' 
formally recognizes and encourages women into traditionally ^male ^. 
careers." . * 

The most frequently cited negative or less influential aspects 
of ' the program were^ that there was too much er.phasis on self awareness 
and self searching exercises (23 percent); the program was not oriented 
toward the participant's needs (2.1 percent); the program was just not 
-very worthwhile for the participant (15 percent); and the complaint 
that there was not enough specific career information. Other negative 
comments included "too general," "to be quite honest, I really didn't 
understand the whole point of the program" and "not enough activities." 

c. Site visit conclusions . While on the Universdty of -^ansas 
campiis, the evaluation teaja visited with about 15 participants of- the 
workshop. All of the young women interviewed were positive about, 
the program and several discussed the importance of having their parents 
attend the workshop, by explaining that they had not discussed their 
career plans with their parents/prii^ to the workshop and that^molt^^f 
their parents had been more supportivfe of their nontraditional aspira- 
tions than they had expected. Most of them said they had always been 
committed t^ having a career and appeared well* motivated. 

The women commented on"* several aspepts of the program. First, 
several suggested using the **>r^TDa^*^udy" course on professional women 
with a peer group, e.g., classroom s^uat ion. Secondly, none ^elt 
that the (deemphasized) seqt^lon on "ba^xiers" or obstacles to be 
discouraging. Third, some women thoughts the workshop should be 
limited to those who had already chosen science as "^a career. In 
contradiction to ^ the comments on the impact survey, -most pf these 
women thought the workshop material on self awareness was excellent. 
Therefore, the ^hypothesis that the women had matured in the last 
year enough that the "self awareness" exercise^ seemed trivial in 
retrospect must be entertained to explain the data from the DRI sur- ^ 
vey. Finally, the part of the workshop they reported enjoying most 
were the role models. 



The two students interviewed who had taken the home scudy 
course had enjoyed it and thought it was valuable. 



\ 

6. Secondary ^ Outcomes . / 

There are two population groups that may have been. impacted 
the parents and the institution. 



While the evaluation ' team did t^pt Interview any of the parents, 
most of the young woinen whose parents had attended the workshops per- 
ceived their- parents as^ supportive and said that the wprkshops had - 
initiated fruitful interactions between 'the wom^n and their parents. " 

The second, impact area is the, Emily Taylor Resource and Career 
Center for Women at the University of Kansas.' The evaluation team 
was very impressed ^both by the Resource materials of the center, the 
wide range -^of activities' sponsored by the center, and the genuine 
dedication of its personnel to'the concept of free,' informed and 
active decisions; made by women in their lives. ^ Siitce some of the 
personnel seemed somevhat discouraged by the current attitudes of the ' 
female students, the project had both 'a positive psychological^ as ' 
well as" finant:ial, influence on the center's personnel. ^ * 



7> Materials and Dissemination 

A complete curriculum for both .the young women and parents 
workshop is included in the report along with the instructors-^kide. ] 
The final report also includes the "home study" course currioulnim. . 
The interim report includes a Test of Women's Awareness of Barriers 
to Science Careers but does not provide any reliability/validity 
data on the scales.* ^ • \ 

■ ^ "■ 

Negotiations are currently being conducted with' the 'National 
Association of Science Teachers for distribution of the entire ^package. 

jj, A similar program is continuing at the University of Kansas, 

8> Program Cost > 

The total cost of the program was about $16,800, including 
^ $4,' 100 of the cost sharing from the University of Kansas. Therefore, 
the initial cost per participant was about $155 ($16,800/108 partici^ 
pants and parents),, The cost to administer this program was cla- 
CUlated on an estimated $6 of printing cost per participant. About 
90 percent of the project was devoted^ to materials preparation. 
Therefore, the cost of setting up the work4i}ops could be very 
, inexpensive, and the coat^wo-uld decrease^as the number partici- 
pants increased. However, most of the participants interviewed did 
not feel that a large, increase in group size was desirable. There- ^ 
fore, a rough estimate of the coat to reuse th-e materials would be 
about $10 per person. ' ^ ^ - 

1 : / 

^> 

*Some information'^r^garding reliability is provided in 
Walter S. Smith, 0£. cit. 
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Conclusions and Recomniendations 
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4. 



5. 



6. 



Although clear cut experimental findings are not * 
available on the experimental group, the workshops 
were judged to be generally effective by the 
participants.* 

The participants^ judged the- "role models" to ^e the 
most effective component of the workshop. They also 
commented on the fact that "someone was interested 
in their careers" and being made aware 'of the fact 
that women can and do become scientists. 

No conclusions can be reached about the 'Jhome study" ^ 
course, although the little data available suggest 
that it is interesting and well prepared. TheNfivalua- 
tion team would like to see' it utilized and asslssed. 

The materials are complete and in usable form, Addi-^ 
tional dissemination strategies should be implemented^ 
to further their utilization. 




Most other career workshop materi'als^ may also be 
effective with males and younger age groups, as well 
as persons of all abilities and motivational levels,* 

The housing and peer <8upport groups n?ay be 'more appro- 
priate for uppi^ cla&s women ^nd might meet with better* 
success if structured ar6und ,a task, e.g., a tutorial 
program, a special course, etc.^ 4n alternative might 
be to utilize the home study course on professional - ' 
women during the freshman year. ' ^ 
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B. "Science-Oriented Career Dev'elopment Workshops 
^for High School Girls" 
Policy Studies in Education, New York, 
New York 10017 (Grant originally , made to 
Institute 'Jor Educational Development) 
Froject Director: Virginia S. Newton 
Project Amount: $6*5,193 
Educational Level: ' Secondary 



Proposed Project 

In this project a series of career^ development works'hoj5s\. 
were to be designed^ The workshops were to be developed to serve 
I as a model for use by schools as a whole package or as separate units 
for natural science, mathematics, or social science classes. They . 
^ were to include two lifestyle Workshops, three career-cluster work- 
. *^ shops relating tOt three broad areas of scietice, and one integrating 
workshop. Five on these would be pilot test^ed iu the first semester 
of the 1974-75 sofebol year in one, school; allJwould be field tested 
In the second semester in the first school and in a contrasting 
second school. 

•project personnel were to includ4 staff from Policy Stuc^ies 
In Education and Catalyst, a national nonprofit organization foimded 

• to ^expand career opportunities f or\ colle^-educ^ted women. They 
w^re to work with associates from selected schools. Female and male 
workshop speakers would serve" as role models. An advisory commit t^ee 

' wa^ to function as a resource concerning specific content for the 
career cluster woij^sKops. 

TJie girls who participate would be compared with 'sim^arly 
'selected nonparticipant groups with sixty persons dn each ,group. 
'They were to be at or above grade tlevel and possessing the potential 
for ^ntering scientific cai:eers. Only w.omen were to be included in 
the experimental groups, but" men and women were to be contained in 
the control' groups . Pre- and post-instruments would be used to, 
assess^ initial levels and changes in the direction of the predicted 
student outcomes.' Formative evaluation techniques, used throughout 
the project, were -to furnish information on the reactions of the 
student participants, the school' associates, and the workshop 'speakers. 

The major comparisons in the data ^'analysis were to involve 
Jiarticipant . vs . comparison groups; grade 10 vs. grade 11; non- 
coeducational vs. coeducational school settings^ and^ocioeconomic/ 
ethnic grouping. These major variables were to be examined in rela- 
tion to such variables as career orientation, knowledge of scientific 
^^,^^ields, college and career preferences, and sex-role ste'reotyping. 

The project was expected to result in a f ull jpl^lbription of 
the model for use in other schools, a teacher's guide, a compendium 



ERIC 



< 



19 



T 



17 



of resoyrcesi, separate guides for the individual workshops, caree# ^ 
guidance materials, and -a videotape to illustrate the workshop 
process.. " • . . , " ^ ^ ^ 

2. Iinplemented Project 

The program consisted of six career developiiient workshops 
scheduled for dp\ib'le class periods for' pilot and tield testing, and 
fairly ciosely^ fol]J?|wed the proposed plan. However, an [additional 
school was added in the field testing for a total of thif^e ,to 
^crease the' number in the experimental grpup. 

. .' Recrul tmerlt and sampling * The recruitment was done through 
the school system, and not by direct contact with the young women. 
Scheduling arrangements, assignment, and 'hotification of eligible 
women was also the responsibilit^of the school. Original contact 
^was made with the* school principals, and responsibility was shuffled 
down to other personnel. 

\ 

Because of scheduling and space problems due to \the two 
consecutive period criteria in th^ high schools, the numeer of young 
women in the experimental and control groups were reduced: instead 
of 60 in each, there were 30 in the experimental group,* 2i7 comparison, 
girls, and 19 comparisj^fr'Tnales . Moreover, some of the s^ijiieaus did 
not meet the^prtferion of (1) at least grade lev6l in basic skills, 
(2) expect to go to college, and (3) have the -basic potential for 
^higher level scientific careers. The reduction in the sample made 
comparisons between sex, socioeconomic levels, and grade levels 
impossible. 



3» Obstacles to Implementation 

As mentioned above, severe problems in scheduling were created 
because of the constraints of the two hour period and the agreement 
with the schpols that the young women would be released- ffom a gym 
class. Although this could have occurjred to some extent in single 
session scheduling, it was compounded by attempting to- free two con- 
secutive hours for a select group.* 

In addition, because of changes within the agency receiving 
the grant (the grant was awarde'd the Institute for Educational 



,*Many of the extreme problems encountered by this project may 
\^ve been exacerbated by the uncertainty and budgetary constraints* 
prevalent in all New'^Ydrk City schools the year the project was 
Implemented. * - - 



18 

Development; but transferred to ?olicy "studies in^ucation), additi-oil 
administrative problems were .encoun^tered with. the -subcontracting \ 
iurrangements. ' , • ' • * 

4. Project Personnel • ' - " ^ * 

■■' • . 

The project director,* Dr."- Virginia Newton, is a very competent 
woman who had worked previously in the New York Cityschfcol system.' 
Unfortunately, she had little direcft contact with, the' st^udents. ' Con- • 
sldering the major proBleps with administration of the grant,- and the 
scheduling^problem,^ with the school ■ Systems , it is- remarkable that 
the program was completed. 

The class teachers 'were one male with a- back^ound in EndR^h 
and two other teachers' who were females with a science backgrounl# 
Teaching in one -of the classes was assisted by Ms." Susan Ebbs, of 
Policy Studies. . • ^ . 

> v' 

The evaluation team met only a few' of the 37 roll' models. 
Each of ^these seemed to vary in effectiveness, according to the sub- 
jective reports of the student .par ticipants. " 

_5> Primary Outcomes 

i 

A! Experimeft tag outcomes (internal evaluation ) > An ai&lysis 

of variance was planned \o determine the pre-pdst' tr^ment effect 
by sex, socioeconomic Xe^^l and age group • Since the^signtoent of 
the sample was neither random nor couAterbalaqced. it was decided 
that an analysis of variance was not an approprla^ tool. Otffet 
.tests of significance were also discarded as inappropriate.* 

Oil the whole, the changes on »fcBet items were small and Tikely 
would not have reached the significance level. Looljiing only .at the 
direction of the changa for the one school >here pre-post test results** 
were reported, several tentative hypotheses may be suggested? 



V , 

*A _t tdst of difference scoTes. may have been appropriate and 
Sufficiently robust if item independence and a normal di^rfbution were 
assumed. » The differences would have to have been ver? "l^ ge or the 
variance very small to achieve significannce. Several' different types 
of nonparametric statistics might also have been applied.' ' 

**The timing and conditions of test administration were not 
contained in the final report. 
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l.« The .level of educational and occupational aspirations 
" may have jjicr eased ^ ^ ^ . " 

^ 2. The range of nontraditional^career choices may have 

decreased, as 'veil as interest in science 'o^dupations-. 
. The test; was * constructed so 'that^thil" m^y have feflected"" 
P only the la^iseas^d knowledge pf these fields. 

- » ' 3* The students 'perceptions of the female scienti^ ^ 
r • increased on^ evaluative andactivity dimensions of 
s the s.emantlc differencial, yOuC decreased on the 

^potency dimension. 




4. The testing^^^jistrument was not sensitive enough "to^ 
measure ^the differences that'^did occur. 

I * ' 

The final teport did reach c*W3rfn conclusions regarding the 
most effective processes. /These conclusions were: (1) the role 
models had the greatest impact on the young women, (2) the most 
successful format wa^S/^the kind of **ice breaker'* followed by a ^ ^ 
session of prepared-questions from the. students (formal presenta- 
tions by the role modfels was not felt to be satisfactory) / (3) the ^ 
most successful role model was young, persotlable, at .ease with the 
^students, and had a lot of enthusiasm lEor her job, irrespective" . 
of its content, (4) a circle arrangement ftor the workshop was the 
most effective, and (5) the group size should be no larger than 12. . 

& " - ^ 

, b> Participant impact , survey . Impact questionnaires were 

sent to 28 participants of the Policy Studies in Education' prograjg 

. by DRI. * Ten '(36 percent) questionnaires were returned. 

Among the ten respondents, seven (70 percent) wete taking 
a math or science course. Six of those reported they would l^ve * 
' taken the cours.e without the program,' while one^took^the course* as ' 
a result of the program. Six of the ten respondents were planning 
a career in m^tSi or science. Only one of the six jrepbrted, planning 
such a career as a result of the program, while the remaining five 
reported they would have chosen'-a math or science career-with or 
without tfte program. • < , _ ' 

Three of the responding participants are now planning a 
different career as a'result^of the program. However, only one of 
the three is planning a math or science career^. T^e remaining .seven 
respondents had not changed their career plans '^as' a result of the 
project. - ^ 

The most frequently cited positive aspects of the Policy - . 
Studies in Education program were the role models — successful women 
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in scientific careers talking with anfl answering the questions of the 
participants (40 percent) and the career information gained from the 
program. (40 percent). Among the oth^ positive comments were 
"Learning newer and different methods, ' and^ "Proved that women can 
really succeed in the world if they really try and work hard." 

In gener^J, the comments were more frequently negative than 
in the other programs. The most frequently cited less influential 
aspect 6f the program was that it was boring '(40 percent). Other 
comments included compepts that" there should have been more classes 
aid workshops (20 percent) ; that there should have been mor« speakers 
(20 percent); and that the program' was not oriented toward 'the par- 
ticipants' needs (20 percent). Other comments included "I didn't 
learn anything I didn't already know. I was brought up in a math 
and 'science oriented, household, " "There wasn't enough contact with 
men and women who have succeeded in tneir careers. We never visited' 
men, and women working at the same job," 4nd "The program ^ould be 
introduced to younger people; it might possibly have a greater 
effect on them." 

These results dQ not appear to be congruent Vith the con-« 
elusions in the fj^nal report.^ That is, a larger percentage were now 
' taking nonrequired math and/or science courses than indicated in 
their final report, and a larger percentage were planning a career 
in science fields. labile the actual number responding may not have 
been representative, and was very small, the behavioral results may 
have been more positive. 

c> Site visit conclusions . The evaluation team met with 
most of the young women X'ronr one of the sch'ools re{5resenting a lower 
socioeconomic^ community i Wveral of "the role models and the project 
staff. The >^oung women were qui^t'e vocal and enthusi^tlc about the 
course, although they admitted that tliey really di^^ know what it 
was about when they signed up. Several mentioned thkt they now 
wanted a "caree'r'' rather than a "job." More of them were now con- 
sidering college and said they were generally aware of a wider 
variety of occup^ational options. They said they had liked, the 
small group escperie^nce and did^n^t want t(j see. males integrated 
into this kind of program. They liked the younger role models, 
especially college age, but thought the mixture of ages and^levels 
pf achievement was good. ' In general,* they appeared to be much more 
interested in lifestyle questions than questions about occupational ^ 
content. The most interesting finding was thatr although they had 
dropped math and science as soon as 1^ was no longer required, 70 
percent were now taking nonrequired math and science courses. / 

closer examination of the respondents of che^survey shdwed 
that they were predominantly from fhe school where the site visit 
was , made* Therefore, there was almost cpmpletft overlap with the 



students interviewed duriijig the'si{% visit (generally positive) and 
"those responding to. the siiirvey (generally negative).; Therefore, 
either the^> young' women have changed their minds abdu^ the program 
ot felt some pressure to be less than honest during the sit;^ visit.* 



6*- Secondary Outcomes 

As^ far could be ascertained, none of the schools is 'con- 
tinuing this curriculum^ It seems likely, however, that its . 
existence raised the "^consciousness** of some of the teachers art^- 
counselors, and a more flexible -teaching style was ireported ^or 
one of the tethers. 

Several of the young women reported that they had discussed 
^he program in. detail with several friends and parents. 
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Materials and Dissemihati'on ^ 

\. The final report contains a teachers guide^^ explainin^the 
purpose of the material and suggestions for its u5^t e.ither as a 
package or as separate units in related subject classes. The 
"student log" for students contl^s the lessons, exercises, 
occupational information guides, etc. Tlie report also contains 
a "student survey" v/hich incl^ides: . (I) personal data, (2) a 
semantic dif fierentiation, (3) future time perspective, (4) sex 
role attitudes, (5) aspirations, (6) interests, (7) occupational ll^^ 
choice^, (8) .level of confidence about reaching ^oals, (9) .woyk 
.values^ and (10) in^onnation jon science related occupations^ Air 
though sections of these were modifications* of existing ^iRruments, 
no reliabilit^or validity data are reported fof them. A videotape 
of some of the^ sessions is also available as/M "instructors aid." 

Many of the curriculum packets were printed and sent to 
appropriate per-connel. To the project director's knowled^ they 
have not been used. ' « 

Although the pro'p^osal indicated that the materials x>rou 
made available to ERIC^or. ApI, no mention of dissemination activities 
is included in' the final report. 



8» Program Cost 

The»«5^^tal* budget ' lor the program was $65,185. Therefore, 
the cost per participant for the original program was approximately 
$1,500 ($65,185 for 45 participants). The estimated cost to reuse 
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is $300 for the teachers tine, about $25 per role model ($300), and 
^he cosC of copying che 60 uage log book (about $3.00). Therefore, 
DRI's estimates lha't, based''on a class of 12, the cost per partici- 
pant would be about $50.09 per student. 



9. Conclusions dnd Recommendations ^' 



Many of thes$j recomme;i3ations coincide with those included 
in the final report of the project. 

1. Although the project did not serve to directly influence 
the number of young women considering a science-related 
career, most of Che young. women found it useful as 
career education and for future planning. On that * 
basis, the evalua'tion -team would like to see activity 

' ' to implement this kind of "program sponsored by the 

♦ secondary scfiool systems. * 

2. The role models appeared to be the most effective 

^ component in this project^ An interesting comparison 

-^may be that the less able group was more interested 
in the lifestyle of the career women models. 

'3. This program may be more effective with high ability 
young, women already expressing an interest in science 
careers. 

{ 

4. The final report concludes that encouraging science 
interest should start at a younger age befor^ interest 
patterns are- crystallized, and this type of program 
might be implemented earlier. 



5. It ipay avoid some of the scheduling problems *ot to 
attempt a consecutive two hour period, but have a 
regular class period. \ 

"6. A preference' was expressed for all-female classes. 

7. The materials package is complete and could be utilized 
* at different high school grade levels either in its 

« entirety or in sigments. 

8. The process or administrative problems encountered by 
this project should be instructive to persons intending 

^ to work directly with ttre^pubiic school system in a 

sustained program. The problems are described in detail 
and without def ensiveness in their final report. 
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. * / C.^ '"Development of Educatiotial Materials to Recruit 

Women Into <Sc;ientif ic Carreers" 
Queeristi^ough Connnunity*' College,' Bayside,- 
^ r V New YoYk 11364 . , ' " 

Project DiTector: Dinah L* Moche, Department of 
Physifis • . . ; ^ 

Project Amount: $'20,129 

Educational Level: Secondary/and College - * 
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1. Proposed Project. , 0 ' ^ . ^ 

Multimedia pacKets (including -gli^s, written-materials, and 
an audio cassette) were .to be prepared on five living women sxu.'entists / ^ 
representing a range -of ages and diverse field of expertise. The 
packets were tb^oncen crate on ^plaining the r^earch wprk the women 
'are doing but would include a small addition of personaf^ data. Ea^h 
.woman was tOk be personally Mnteirviewed the Project Director. 

For -evaluation, five seiected educators in di^^ferent educa- 
tional positions wo^ld administer a qiiestionnaire before and immediately 
after t-h^ use of the packets to measure the^rN^mpact on the cognitive 
and affeo^tive behavior of sjjtudents regarding t^ceers in physical # 
science. , ^a'^ 



2> Implemented Projec;^ ' 

^ Six rather than five w^men were interviewed. Cassette tape, 

, slides, and written material were abstracted^f rom the interviews for 

the package. - *^ ) 



Recruitment and sampistng . Fpir^thfi- evaluation, two of the 
fivfe educators administering the* mi-ferial s volunteered and the re-- 
maining three were^recruited. One of those volunteering was one of 
the project staff of the Policy Studies caree^r workshops. All but 
one of the institutions were secondary schools, a/fd one was a 
large univers^>ty. 



.../ 



^ The sample consisted o*f 206 persons; 86 

reinain3ier females. Nine females were alrea<^y intereste 
careers and were at the univeristy level*. 




3# Obstacles to Implementation 

No specific difficulties in completing the package or 
administering the evaluation are' ie'ported. 
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4^ Project Personnel and Consultants 

^ The six women incorporated in the multimedia package come 

from a variety of backgrounds: they represent astronomy, biophyAcs, 
engineering, nuclear physics,, science and -society and space-life 
^ilence. Aj^l but one of the women have doctorate degrees, Tbe 
women represent white, i black and oriental ethnic backgrounds and a 

• variety of lifestyles.) 

The collection^ represents some, of tne top women in science 
today, each of whom have shown great accomplishments. The media 
>^ padkage presents tl^e .extraordinary woman who has succeeded, and 
liOcely instills pride in being female. .None of the wotjien, however, 
wou|a^-Be eas^ for a youn^ high . school, woman to identif/v^with. 

5. Primary^ Qutqogies . * ' ^ ' 



a.\ Exp4rimental outcomes (internal evaluation ). The final 
report shows • no significant difference between either the pre- and 
pos^-test data or the control andj^xperimental groups. I^ 'is unclear 
from the report wh(\ the contro]^>gr6up was. 

The evalttation team attempted to^obtain the raw data. The 
original comparisons grouped all- students together irrespectiv:e of 
age^ high school or sex. *It x^as 'felt that, a different grouping of 
the\sample miglj^ show stringer "^trends. Further, It was felt that 
a statistic other TElian a jt tast^ for means might be more appropriate 
(e.g^, a nbnpaMmetric.Svfra^iBtic, difference scores). Unfortunately, 
th€^ data were* not available, and the final report did not contain 
extensi^/e information' on the yfitemal evaluation 

* ' . b . Participant impactk survey ^ No impact survey was sent to 
the participants because' the project director did not have the 
names of the students. 

- ' ■ . • * - ( 

c. Sltf visit conclusions . Because of the self-con tainecT-, 
^^ature of the package, it was felt that -a si.te vi^it would not 
produce ^^dditional information. 



Secondary Outcomes 



•j The evaluation team has no direct knowledge of secondary 

Ippacts^' However, the package was used as part of another NSF- 
sbonsorei^ project (Policy Studies in Education) • It is possible 
iixat. the package influenced some 5f the educators administering 
the film. 
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^ 7. -Materials and Dissemination . - ■ 

The instrument developed as an evaluation tool is the Moche 
Student Opinion Questionnaire. The final report states that "Both 
test-retest and even ddd reliability coefficients were generated 
Both concurrent and predictive validity wei^ generated." (p. 4) 
However, none of these data are reported, ^le the questionnaire " 
has the advantage of being short, the 'correct (desired) 'response to 
. some of the items is not immediately apparent (e.g., "Universities 
generally offer the same proportion of science scholarships to males 
and females and "Science can be just as financially rewarding for 
wmen as it is for men"). 

^ ^ ■ ■ - ■ ' s < 

The multimedia package contains three cassettes, a written 
interview from each of the women, and from four to six slides on 
each woman. The written materials portray very, bright women, some 
of their life experiences and some about the work they do. The 
.tapes are of average quality* but the glides are very clear. 

, • The» distribution is being handled' by the National Science 
Teachers Association and the American Association of Physics Teachers. 

Descriptions of the material have been published in the 
Announcer CDecember 1974) and Science News (March 15, 1975), and 
a paper was given at Ame'rican Physics Association ih'januar^ 1975 

8« Progra m Cost m 

_ ^ w 

fSrenty 'packets were produced under the- grant . Judging 
^ from the proposal budget, more -than half of the original cost was"^ 
,for labor and travel, witli the remainder for equipment. The exact ■ 
price of distribution for the packet has not been determined. It 
_ seems likely that the cost will beapproximatelv $20 to $30. Based 
on a one time only showing in an average classroom, the cost per 
student for reuse would be about '$1.00. 



9. Conclusions- and Recommendations - ^ 

1. The project exceeded its contractual agreements (six 

interviews rather than five) in the allotted time period. 
The packet is transportable, convenient, inexpensive and 



*The evaluation team played the cassettesVi^good audio equip- 
ment and still had some difficulty understanding all of the interviews. 
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of good technical quality (although the cassette^ 
requires a- good quality deck for reproduction). * 

The effectiveness of the package in changing attitudes 
cannot ba assessed from the design of the internal 
evaluation and the data analyjsis. 

The packet ^would appear to be easily combined with ^ 
any other program, and agplicable - to a wide range i 
of age groups from junior' high to reentry groups. d 

Dissemination activities have been conscientiously 
conducted,, although the current status of the copy- 
right is not known by the evaluation team. 
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D. "Preparation of Ancillary "Materials for, and Formative 
Evaluation of, a Film on Wom^p in Engineering" 
Massachusetts Institute 'of Technology' 
Cambridge, Mas3«achusetts 0213ir^ . 
Project Director:' John ^T. Fitbh,^ Center for Advanced ' ^ 

, Engineering Study ' ' t s 

Project Amount: $35,919 \f 
Educational Level: Secondary and' College ' 

' 1. Proposed Project ^ , * 

The Center for Advanced Engineering Study at MIT has completed 
the first version of a film ("Women in .Engineering") , which is designed 
to motivate young women in high school and the early years of college 
to consider careers in engineering. Produced in cinema verite style, ^ 
It presents engineering students and professional woihen engineers in 
school, at work, and at home. Showing these women in discussion 
groups, in the classroom, and on the job,^it was hoped, would pro- 
vide an understanding of engineering,' dispel some of the myths and 
stereotypes surrounding engineering, and provide female role models. 
NSF funds were to be used for the preparation of guides for students 
and educators, for a formative evaluation of fhe effectiveness of 
the film and the ancillary materials, and for modifications' of the 
materials based on the findings of 'the evaluation. 

An important component of the work was to be a two-stage 
evaluation of the proposed materials. Two major purposes of the - 
evaluation work were to be: (l^J to provide feedback to. the film- 
makers and ^Titers that will fadiHtate and strengthen the devel6p- 
ment of the proposed materials; and (2) to document the effectiveness 
of the materials when used in a variety of settings. 

A number of questions have been posed to serve as a framework 
for the evaluation study: ^ 

!• To what extent does participation in' the proposed project 
broaden students' understanding of the field of 
engineering—in terms of its function in society and 
the range of career opportunities? 

^2. What impact does the film, the ancillary materials, 
and related classroom discussions have on students' 
attitudes and concerns both toward engineering as a 
career and toward the role of professional women 
engineers, in particular? 

3. Do students develop a clearer understanding of, tl^e/ 
the skills and interests needed to enter the field? 
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4. Are students bette^^le ta analyze their own abilities . 
and i^nterests in relation to pursuing a career i.^ 
engineering as a result of having participated in this • 
program? Do they demonstrate a clearer understanding 
Qf how they might pursue their interests in this field? 

To address these question's, MIT planned to employ several com- 
plementary clinical and survey techniques to gather relevant , data . 
Interviews with students and teachers were to be conducted using a 
semi-structured format and open-ended questions. Classroo*to observa- 
tions were also, planned. Data collected by these methods were to 
be used to illuminate quantitative findings gathered by m^ns of 
written questionnaires. The questionnaires were to be primarily 
multiple (forced) choice in format, although they would also in- 
clude a number of open-ended questions. In the first stage, trial 
versions of the film, student leaflet and educator's handbook would 
be tested locally in a small sample" 4f classrooms (approximately 
five). During this period the evaluation instruments were to be 
developed and pre-tested. A questionnaire was to be administered 
to students in each of the classrooms; several students in each 
^ classroom and their teachers were to be interviewed; and classroom 
observations would be made during the viewing and discussion periods. 

2. Implemented Project 

. One goal was added to the evaluation goals* The added goal 
was "what are teachers' and students' evaluation of the materials 
In terms of its strengths and weaknesses?" (p. 3 final report) • 

Although the exact sample to be used in the evaluation was not 
specified in the proposal, the experimental sample was con^prised of 
106 stud^ents from seven ^hools; "le percent of these were male and 
84 percent were female. About 20 percent were- minority gersons. 
They were in either tenth, eleventh twelfth grades (3.5 percent, 
13.2 percent and 62.3 percent respectively).' Seven teachers wex^ 
also included. The comparison group contained 109 students from 
different ^stffiools of approximately the same socioeconomic mix; 12 
percent of the sample were male and 88 percent^ were female. 

Both groups received the evaluation instrument a single time, 
e.g., a pre-post film. exposure comparison was not considered appro- 
priate for a short time period. * ^ " ' 

The evaluation instrument was an opinion questionnaire designed 
to assess the students interest in engineering, their understanding of 
the field requirements, their images of male and female engineers, 
reactions to women combining career/family roles, and their evaluation 
of the materials. In addition, semistructured, interviews were given 
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to the entire sample of teachers on an Individual basis and a 'sub- 
sample of sti^dencs in su^all groups ♦ ^ The interviews were" designed to 
obtain in-depth opinions abdut the information presented in the film 
and booklet, as well as ^ the material itself. ^ 

Recruitnfent and samplin^ > The fitial report on the evaluation 
indicates that ♦several schools in the area declined to participate 
for reasons of conflicts iq scheduling, reservations about the 
"controversial'* nature of the subject, and the single sex orientation 
of the film. Nonetheless, the project personnel w^e able to obtain 
an adequate number of subjects, across grade level who were predomi- 
nantly college bound* The "recruitment" was done by working with 
school administrators and teachers rather than contacting the students 
individually • ' ^...^ 

3. Obstacles 

No obstacles to conducting the ' evaluation have been reported 
other than those relating to obtaining the agreement of the' schools 
to participate. 

4. Project Personnel and^ Consultants • ^ ♦ 

-Since the "Project" is a media product, the attitudes and per- 
sonalities of the project personnel' ar^ only important as conveyed in 
the material • A more Relevant area of concern is the personalities 
of .the people portrayed in the f^.lin and booklet. The film has been 
requested and not yet freceived. Therefore n6 judgments about its 
role models can be ma4e. In the booklet. Choosing a Career Woman's 
Worku Engineering , intervievs with three of the persons portrayed 
are given. One 'is currently at MIT as«^ a 'student, one a middle-aged 
woman, and one a younger woman. The three h^ve different lifestyles 
(one single, one a sin-gle/parent, one a married/parent), three dif- 
ferent stages of professional development^^^and three different ^types 
of engineering. The role models come acr^^s as very positive about 
their lives in the booklet. 



5. Primary Outcomes 

^ * 

a. Experimental outcomes (internal ^ evaluation ) . The final 
report contains a complete description of the formative and impact 
evaluations andj procedure a. ' 

^ One of the primary' outcomes was tha^t after seeing the film, 

significantly more students were now undecided about engineering as 
a career (27.4 percent vs. 10.4 percent) and a significantly larger 
percentage (51.9 percent vs. 28.3 percent) said that they were not 
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ipterested in the field* 'it should be noted that students 'answered 
the questions about how they felt prior to seeing the film at the* 
same time* they answered the questions ab^ut how they felt after 
seeing the film. The filiji apparently confirmed -questions concerning 
th^-'unsuitability of engineering for then, but made it an interesting 
consideration for others.. Interestingly/ a larger percentage (6.6 
vs« ,1.9 percent) reported no t thinking abo^'t'" a career after see ing 
the 'film. The percentage reporting that they had decided to become 
an engineer vas identical both before and after the film (.'9 percent) 

\ The report states that the most inte^^^ive discussions among 

students and teachers ^'relate^d to this dual role and questions, of 
how to and whether to juggle a career — any career — with a family and 
home life" (p. 12). Young women appear to be mor^ interested in how 
careers can fit into their lives, rather than the content of any 
particular occupational area. Interestingly, although 81 percent' 
thought "engineering was appropriate for a* ^man, only 55' percent 
thought combining a family and a career was a good idea .for a woman. 

Another outcome was that significantly more twelfth graders 
checked that the film was not related to their >^ interest. This was 
,interpreted to mean -that most seniors had already decided what they 
would be doing for the next few years. The report 'concl?K^d, then, 
that the film was more appropriate for earlier secondary ^ears. 

The outcomes of the comparison between the control and the 
experimental group were: 

1. Significantly more of the comparison g^oi5p were 
definitely not interested in engineering and more 
in the^ experimental group were undecided. * 

^-^^ * * 

2. Significantly fewer of the students in the experimental 
group checked that mala engineers worked with heavy 
machinery, while more of the experimental group checked 
that male and female engineers were creative. 

3. There were no significant differ^Bs in students feeling 
as to whether engineering was appropriate for women as a 
cateer, but more students iri/^the experimental group felt 
that the problems- they enccnintered might be solved. 

m_ 

4. In open-ended questions "the students in the experimental 
> group listed engineers as needing creativity, problem 

' solving skills, ^n4_spiences . while the comparison 

group listed 'working with machines (or their hands) and . 
general intelligence ,> and the experimental group appeared 
to be 'more accurate in listing^ the necessary preparatory 
courses to be an engineer. 
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formative evaluation and interviews suggested several 
other thinp^. First, the report 5tafes that there was considerably 
interest in the lifestyle of the career woman. However, the most 
Interesting part of the film was the content of the engineer's job 
and the most frequent criticism was a desire for more factual infor- 
mation about what engineers do. Suggestions also included shortening 
the student booklet. 

b» Participant impact survey ^ Because of problems due to 
privacy considerations, the project personnel do not have the names 
of many of the project participants. The participant impact survey 
will be sent directly to the schools with a request that Chey distribute 
the form. The results will be included in , the fall report. 

c. Site visit conclusions . Because the project was a media 
product, not significantly influenced by personalities of the project 
staff, no site visit was made. 'Although the evaluation team recog- 
nizes that the personalities of the persons leading. the discussions 
(teachers) may inflaience the pursuant attitudes, *it was ~felt that 
this influence could not be adecfuately assessed under the conditions • 
of the evaluation. H 



Secondary Outcomes 

No secondary impacts are reported. 'It is possible that the' 
existence of the project impacted some of the secondary school 
teachers as well as the MIT facility working with it. 



7 Materials a^ Dissemination ^ 



The final report includes a teachers guide, a booklet entitled 
Choosing a C'areer Woman^s Work: Engineering; and the film entitled ^ 
Woman's Work: Engineering . The 25. prints of the film have been turned 
over to the MIT Educational Councils and is currently listed in the' , 
1976-77 catalogue. The film has already begun drawing orders. The 
film was also' transferred to quadraplex videotape for distribution to- 
television. Requests for" the film have been made ^by individual public 
broadcast stations and it has been reviewed by one educational tele- 
vision network'^ MIT also is negotiating with Education Development 
Center, Inc. which has experience in distribution to more than 60,000 
school systems,, to distribute the film and .accompanying program materials 



8. P rogram Cost 

— . t 

The budget to the National Science Foundation states that $21,000 
was spent to finish the film, about $9,500 for construction of the 
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auxiliary, mater^s, $2,000 for the film prints and $3,500 for the^ 
evaluation. The cost *to 'reuse the film is currently listed in the 
MIT catalogue as $245 for purchase,. $25 for ren^al^ The.teacKer^ 
manual (16 p.) and the student handbook (20 would be- $25 + $36 
copying expenses or about $2 a person to reuse the film package .in 
an average class of 35 students. 



9> Conclusions and Recommendations 

r 

'Several conclusions may be 'made from thQ available data. 

m and, booklet offered some concrete information 
about the field of engineering, and the requirements for 
entry. ^ 

2, The film an^^-^Jooklet encourage some awareness of women 
in nontraditional careers, e.g., it provided a means 
to explore the problems and rewards of women in pro- 

^ fessional jobs, 

3, The dissemination activities incorporated in this project 
are excellent, and may be used as a model foi^other pro- 
jects, although 'it is simpler to disseminate media packages, 
as opposed to a more complex program. ^ 

4. .Recognizing xhe extremely small amount of money allocated 
to the internal project evaluation, the evaluation team 

' . feels that development of a more standardized measurement 
instjj^nt by NSf would be especially useful.; e.g^, 
alth^^h the approach ^of congruent validity use^^i^ 
this study (use of different instruments conceptually 
related to' arrive at" a conclusion) provides a basis ' 
only for a\^more gei^al interpretation of results^ 
Further, although the use of the comparison group is 
good, the linking of "before I saw the film" and "after** 
I saw the film" .likely confounded phe results. The report 
of the evaluation, however. Is detailed and complete. 

5. The evaluatAj^ team would prefer to ^ee a greater number 
of males itfcluded in t;he evaluation of such projects, so 

the differences could be conclusively analyzed. Specifically, 
although males were included in both the experitlfcital and 
, control groups, ^no differences by sex are , reported. ^ It is 
assumed that either ^) no dif f erences Vere p'resent, (b) the 
differences wer^ not analyzed or (c) the number of males in 
I the sample was too smal?l to reliably show any difference. 
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'6. The materials are probably most: af^roprj^e for eleventh 
graders and tenth'graders of high ability. They can be 
easily adapted for a single class period in any subjects 
related to engineering or career ^duca^ion. Since the 
impression made on males by the film were not discussed, 
the film might be most appropriate for career education 
classes y rather than science or math qJLasses. 
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E. "Increasing Wom/n in the Sciences Through an Experimental 
Mathematics Rroject*' 
^ Univer^it^r^ Mssourd, Kansas City (UMKC) 

Priiiclpallnve^igator: Dr. ^Carolyn MacDonald ' ' 
Project Amount: $27,664 
Educational Level: College _ 
Project No.: GY 11326 

1# Proposed Pro-j 

Thirty f resfcup \?omen entering UMKC in the fall of 1974 wete 
to be selected for participation in a project designed to increase 
the number of women in the sciences by reinforcing their mathematical 
skill's. Students were to be selected for their potential ability to 
study successtully in the sciences. Selection would be on the basis y 
.of nationally standardized test scores. The group was to be^divide'd 
into subgroups of those who expressed an 'interest in science and 
those who did not. All 30 students were tp receive a specially de- 
signed mathematics course exclusively for women, with individualized 
and group counseling, personal assistance and tutoring, lectures, . 
seminars, and field trips. Comparisons were to be made between the 
science-oriented and nonscience-oriented women on measures of aQhieve- 
ment and satisfaction. Pre- and post-test measures ^ of attitude were 
proposed. As admeasure of project effectiveness the performance of 
the participants would be compared with students in other introductory 
Mth classes. The experimental group^f 30 was to be compared with 
all students enrolled in Fundamental s~f Math classes and also with 
women only along the lines of academic perf drmance, professed interest 
In science, and attitudinal changes during" the course of the year. 
As a measure of the effectiveness of the special course content arfd 
format separated from the effectiveness of the Ceacher,' a follow-up 
study was proposed of students who were enrolled during 1972-73 and 
1973-74 in standard sections taught by the instructor for the experi- 
mental course. . • ' 

It was anticipated that the experimental projecd^uld provide 
Information on which methods are most effective in the ^classroom and 
counseling situation and, if successful, would serve as a model for 
other college projects designed to encourage able young Women to plan' 
academic programs in science areas. 

^ • ' ^ . • • ■ 

2. Implemenflj^d Project J * 

The^piroject was conducted as planned except for the qualifi- 
cations and characteristics of the .subject group, for which certain ^ 
proposed measures Jjere not recorded or analyzed. Lost in .the design 
wias the dichotomixation of science-^oriented and nonscience-oriented 
attributes, on which both achievement and satisfaction measures were 
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to be reported. With ^2 percent of the subjects reporting' an interest 
in a science major (8 percent physical science, 44 percent biological 
sciences) on an initial Classroom questionnaire, there appeared to be 
every opportunity to capture these data. Other discrepancies centered ■ 
on the -Inclusion of several women students who did not demonstrate 
potential ability in the sciences. There were compelling circum- 
_ stantlal reasons for allowing these exceptions and in each case the 
exceptions biased findings against the experimental hyi^othesis, in- 
creasing the significance of th« results. 

^ — Identif lega tion of patticioants . Thirty-two women students 
were enrolled in the first semester of the course. Th^^e were identi- 
fied In the following manner. During the summer, the project director 
. and a student assistant revie^d the applications, higli school tran- 
scripts, and test scores of airwomen admitted as freslfflen for fall, 
197A. Possible participants were selected from those students who 
seeme^ to have potential ability for study in science, but who generally 
did not have strong mathematics background^. The program was presented 
to th^m individually by the student assistant during the' Academic 
advising session of the freshmen orientation program. Each was given 
a briefvnfitten description of the program. All but one of the stu- 
dents wheTse schedules premitted enrollment elected to participate. 
Approximately 60 percent of the participants were selected in this C 
manner. Twenty percent of the students were identified by academic 
advisors as Advanced standing students who would benefit from' 'special 
attention and assistance in mathematics. The Remaining 20 percent 
were students who registered for the course due to an error .at regis- 
tration. Because their needs and problems were in many ways similar 
to the specially identified students, they were allowed to "remain in 
the course. 

The class composition for the first semester was therefore 
rather heterogeneous. The largest gmup, slightly over one-half of 
the students, were f.reshmen enter in g/u>IKC directly from high school. 
The remainder were divided, among thd sophomore, junior, ahd senior 
classes, and included trans^ei?" students as well as women who had 
returned j:o school after- an .absence of^from one to 20 years. Ages ~ 
^ ranged from 17 to 39 years, with about half of the students being 
""H2or under and one-fifth being over 30. * Approximately half of the 
stlidents |xpre,ssed an interest in a scien9e major. 

' '" *\ ' S 

b. The course . The course was specially developed for the ' 
- project, b ut was offered as an experimental section of the existing 
introductory two-- semester mathematics course, Fundamentals of Mathe- 
matics 110-120. The^4.rst series ter is the equivalent of college 
algebra and the second .semester is the equivalent of trigonometry 
and analytic geometr^y. The iouB^se content of the experimental and 
regvaar classes are similar, but with different emphases. The ex- 
perimental course emphasizes basic skills and applications, while 
the regular course emphasizes theory and structure. 
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^ Several important differences between the first semester of 

the experimental section and the other sections are summarized below. 

■*» 

1. There were different instructors. 

<« 

2. The experimental section consisted of 32 women students. 
The other sections^veraged about twice that size* and ' * 
consisted of approximately one half men. 

3. The course content was similar, but with different emphases. 
The experimental ..course emphasized basic skills and ap- 
plications. 



4. The experimental section Ijad a daily grojup tutoring session, 
open only to members of the class. The other sections use6 

^tutoring sessions open to all students enrolled in the 
various sections. 

5. The experimental section had occasional counseling sessions 
and guest lectures, which were not available to the other 

^ sections. 

6. The students in the experimental section were specially 
selected ancTwere aware that they had been invited to 
participate in a special program whose g^als were to help , 
women students acquire basic skills in mathematics and 

to open their career options. 

The course was team-taugj^by Dr. MacDonald, the project direc- 
tor, and Ms. Barbara Currier, a doctoral student in mathemafics. ^ Both 
instructors attended the daily class sessions, alternating instruction 
in three-week blocks.' The regular class meetings were preceded by an 
optional one-hour group-tutoring ^ssion staffed by an undergraduate 
student. The instructors often helped at this tutoring session and 
wer^ also avkilable to students who needed individual assistance and 
encouragemeat. There were occasional counseling sessions and guest 
lectures. The class had 15-mlnute open book quizzes weekly and 
regular one-hour exams every three weeks." 

There were four class periods devoted entirely to supip^le- 
mental activities ^mrlng the fall semester and one class period during 
spring. These sessions consisted of talka from visiting women who *' 
discussed subjects ' relating to mathematics, counseling and adminis-- 
trative services, and career choices.^ The class also visited^he 
OMKC computer center. [ ^ 

c. Special environment/materials . No special facilities 
.were required fot the delivery of the expeririiental mathematics course. ^ 
Noon hour help sessions were held in a roomy laboratory adjacent to 
the regular classroom. The laboratory was furnished with tables that 
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' seat four to six students. The sessions took on both social and 
a^demic aspects with some of the students bring% their lunches 
aad eating and visiting together as well a^ studylJjg-^thematics 
The instructors shared an office across the hall from the tutoring' 
room.. An undergraduate mathematic^p^ajor tutored daily and one or 
other of the instructors was avaijfSle to give additional. assistiice. 
A special text was used 'for the experimental group that is more prac- 
tical and problem-oriented than was the existing text. ^ ♦ 

3* Obstacles to Implementation 

■ - \ ^ 

There were no major Obstacles to the implementati'oh of the 
plan. Some of the proposed project principals consultants did' 
not perform on the project, and ^ome of the proposed measures were 
lost. However, nothing detrimental to the active conduct of th^ - 
project was discovered. * ' ^ ^ 

Neither the Mathematics Department nor the UMKC institution 
has been especially cooperative, but neither did they imoede the 
project. The' project director was not permitted, howevej, to gather 
longitudinal (sequential) course data from student record, files, in- 
formation that could have been secured within privacy res true t ion ^ 
regulations. 

t 

4. Project Personnel ^ ' ^ 

^ The project diiiector, Dr. Carolyn MacDonald, is an assistant 
professor of mathematics and physical sciences. Dr. MacDonald has ' 
a B.A. and M.A. in mathematics, an M.A. in physics, aiidj^a Ph.ff. in - > 
Chemistry from Brora University. Her teach:^ng experiebte at U>IKC has 
been in both mathematics aiid physical science, in which she tea^jhes 
an extensW survey course. She taught the existing Fundamentals of 
Math cour^ for two years pridr to the experiment a]. Semester. Dr. 
MacDonald's husband also teaches at UMKC and'their t^o-young childrea** 
often visited their parents at school. Dr. MacDonald' s students thus 
had an opportunity to see her occasionally * in her fai^y role. 

Other proposed project perfeonnel were not intimately concerned 
with the project. The teaching assistant position was filled b^Ms. 
Barbara Currier (now Dr. Currier) who was completing her doctpral 
studies a^the time. ' Although Dr. MacDonald had-much. more classroom 
experience, both instructors were competent to t^ach the experimental 
class from the viewpoints pf both conpent/subst^ce and sensitivity to 
the special problems of many women. The instructors comp-lemented each 
other well. Ms. Currifer .is yoHfig-, newly married, somew]>flt more re- 
a^Vved than Dr. Mad)o,nald but equally att^ractive personally. 



■ • ■ (/■ 

40 ■ ■ • ' . 



38 

r 



5. Primary Outcomes 

a« Experimental outcomes . 

Math Grades— Math grades were significantly higher for women 
In the experimental class than for either women or men in the control . 
''(standard) classes. However, the distribution of grades was inter- 
esting: 53 percent of the women in the experimental group received 
A, as did 25 percent of the nonparticipants (28 percent women, 21 per- 
cent men). However, slightly more women in the experimental group 
received D's. ' • 





Exp. Women ' Control (Woplen) 


Control (Men) 


Total 




N=32 


. N=342 


N=345 


■ N=687 


A 


• 53.1 


28.4 


20.^ 


24.6 


B 


25.0 


19.0 / 


15.7 


17.3 


C 


6.3 


12.0 


17.1 


14.6 




9.4 


8.5 


6.1 


7.3 


F 


3.1 


7.0 


9.0 


8.0 


•W 


3:1 


22.2 


26.7 


24.5 


I 




1.5 


3.8 


2.6 













Percent Distribution of Grades 

It i,8 also interesting to note that university wide slightly 
more women than men (375 to 345) signed up for the math class, the 
women's grades in general were slightly higher .than the men's and ^ 
there were fewej^wQmen withdrawals. 

Complicating the analysis is the lack of background data on 
participants and fcontrol groups relating to their high school CPA's 

' and standardized test scores. Over 50 percent^ of the womega partici- 
pants anticipated careers in s<;ience, whereas only 34 percent of the 
nonparticipants intended to major in science-related areas. Addition- 
ally, the experiment included the simultaneous manipulation of several 

'variables including all female classes, smaller c^lasses, team teaching 
and content changes so that it is difficult to select which of these 
contributed ^most tS the apparent success of the project. Further, 
different tests were used to assess student grades. This problem was 
somewhat ameliorated by the project director* s- decent and current 
experience with students in standard math selectMns. Spring quarter 
grade comparisons also show stronger grades for Ehe Experimental 
class as well as higher grades in general for females. 

Subsequent Courses — Compared with' 1972 and 1973 control group 
data, significantly more participant women chose a subsequent math 
course than did others. Even more impressive are tljer^f igures when < 
comparing women control group members. Unfortunately the 1974 data 
were not available for this comparison with a more recent student 
cohort. - ' - • 
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Exp, (Fall 1974) Fall 1973 Fall 1973 



Women Men Total Women Men Total 
.37.5. 12,1 33*3 24,4 2.6 24,0 10.9 

A^tudes—Questionnaires relating to student attitude and 
background were distributed during the first month of the class. 
During the last veek of the fall semester a second questi<5knaire 
asking for attitudes and assessments of the course was distributed; 
^!k) attempt was made to relate individual before-after responses or to • 
relate baseline attributes to either attitudes or achievement. Stu- 
dents in the control groups also completed the questionnaires. In 
the experimental section, only one-fifth as many students reported 
spending only zero to three hours of study outside of class, while 
four times as many students reported spending 12 hours or more. Almost 
twice as many students in the experiirentai section expected their course 
grade to be much better than most of their previous math grades and 
reported that their understanding of mathematics was m\ich better and 
their interest in mathematics was much higher than before* they enrolled 
in Math 110. Three times as many students in the experimental section 
said that they would recommend that friends take Math 110. Almost 
half again as many students plan to continue with a second semester 
of -mathematics. In the experimental section 72. C percent in contrast 
with only 8,5 percent of the other students felt that the tei?tbook 
was mifch better than most textbooks. Although almost all students 
were generally well-satisfied with their instructors, the ratings 
were higher in the experimental group, with 84.0 percent giving 
the instructor an overall rating of excellent and 12.0 percent good, 
while id the regular sections the composite ratings .of all the other 
Instructors were 47.7 per,ce,nt excellent and 40.1 percent good. No 
questionnaires were administered during the second semester of the 
project. , ^ , 

Career Plans (College Major)~The experiment did not provide 
for^ collecting relative information on career choices of participants 
and nonpar ticipants. On an informal basis the project director had 
Information and reported on three special cases of students either 
electing scientific careers as a result of their ex|^oisure or opting 
for a more aspiring position within a profession. 

fh. Participant impact survey . A total of 37 impact question- 
naires /Were sent to participants of the University of Missouri's ex- 
perimental piogram. Eighteen (49 percent) were returned completed. 

0?^4:he 18 participants returning the impact questionnaire, 
13 (72 percent) were taking a math or science course; two participants 
(II percent) were tal^ng the. course as a result of the program, while 
the other 11 participants (61 percent) indicated they would have taken 
the course whethet chey had participated in the program or not. 
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.Eleven of the 18 respondents (61 percent) indicated they had 
Chosen a career in math or science. Four of these 11 respondents" 
(36 percent) Stating they had chosen a math or -Science career in- 
dicated their careet^hoice was a result of the program; while the 
remaintog seven would have chosen such a career with or without their 
experience in the experimental program. 

Of the 18 respondents, 14 (73 percent) experienced no change . 
In career plans, as a result of the program, however, four (22 percent) 
of the participants changed their career pkns in favor of math or 
science as a result of the project. ^i>"V''" 

/. . ^ 

The positive aspects of the program according to the partici- 
pants were^the small class size, individual attention and xpersonal 
atmosphere (39 percent); a new understanding and confidence in her 
•abilities iji math (39 percent);, the instruction and textbooks (39 
percent); and the infonaation', 'encouragement and support in nontra- 
ditional career fields (33 percent). Among the less frequent comments 
were I did npt feel I had to compete with males," "First and foremost 
—Dr. MacDonald and her 'can do' attitude," and "The best and most 
unique course I ever had." 



Responses on the less influential aspects of the program i^i- 
duded comments that it was- not a realistic situation with only fe- 
males in the class (17 percent); the program did hot have a good text 
(11 percent); the class should have been more similar in their math 
backgrounds—course moved too fast or too slow (11 percent); and the 
jnost frequently cited was "none" (33 percent). Among other comments 
were "A lot of work and class everyday, but it was worth the time and 
effort," and "As a history major I resented having to take math. I 
just took the GRE and could do little of the math section which -proved 
what I thought—I got a "B' in this math class, but did not learn 
anything that I retained — or that will be^ of use to me in my career." 

Site visit. The University of Missouri at Kansas City is 
the site of a privafe university that had been unsuccessful and was 
recently taken over by the University of Missouri in order to serve 
the high population of students seeking state supported higher educa- 
tion in the urban area. The school is predominantly attended by local 
city students "and is attempting to hold to high academic standards in 
to area where many students from the local school system are not 
especially well prepared for university study. For exanple, Missouri 
does^not require any high school mathematics as a prerequisite for 
graduation. The UMKC does not therefore require mathematics pre- 
requisites for entry but it is not possible to graduate from U^fiCC 
without either a foreign language (in which many of their students 
have no interest) or college level mathematics. The mathematics 
department does Qot seem especially interested however in offering 
the remedial math cQfirses necessary for students to qualify for 
College level mathematics study. Thi.s is apparently a transition 
period for the University during which time it has to come to terms 



with faculty needs to teach advanced classes and student needs to 
C0D5)ensate for their pre-college, deficiencies. 

At the time of the site vi^t in fall of 1975, both semesters 
of the experimental mathematics section had been completed, and the 
final report for the project was in preparation. We were fortunate, 
therefore, to be able to meet with .the project director, her teaching 
assisrant (who had a principal role in implementing project goals) 
and one of the two undergraduate mathematics students who tutored 
the participants. The evalualiors also met and interviewed ten of 
the, women who had been in one or both semesters of the course. 
Meetings were held in the laboratory room where students came for 
the tutoring sessions and^ in Dr. MapDonald's officer The meetings 
were with single students and with two or three at \a tinje. Dr. 
MacDonald and Ms. Currier were present only 'for the introductions. 

The women (who came to the session) were uniformly positive 
about the program and about the instructors, some almost to an extreme 
Women who had been out of school for a while were the most enthusi- 
astic about the program. Whan the evaluation team tried to probe the 
reasons for ithei^ positive attitudes in order' to (discriminate between 
the goals of self-confidence and improved mathematical learning, It 
became clear that in spite of the ^moral support, encouragement, and 
pleasant social aspects of the informal . supportive all-female classes, 
Sttidents felt that the most direct benefits were increased learning 
In mathematics" with about equal emphasis on concepts and skills. 
They seemed to feel that the supportive nature of the class was a 
mechanism for them to acquire those concepts and skills, but their 
satisfaction appeared to be with their performance in an area in 
which they had had little or no success *in the past. 

The evaluators met and spoke with the head of the Mat;lie- 
matics Department to determine the impact of the^-S^F-f unded project 
on the institution. Reactions of the department toward the accom- 
plishments of the experimental section^ varied from apathetic to . 
hostile, although it was acknowledged that the text used in the 
class will become standa-rd and that "apparently" the participants • 
did qvlte well and m^jp^-^nt on into calculus than would have been 
expected^ to wi^hotjt the program. Even though participants covered 
more material than did the standard sections,, the department viewed 
'the class as "remedial" and was r^ot supportive of continuing the 
program.*' 

6. Secondary Outcomes 

As reported above, no institutional impacts from project ac- 
complishments are anticipated at the department level, at least in 
the ^hort term. A request from the project director to Apply for 
outside funds to teach a special class for older students was denied. 
It is possible, however, for delayed "^"impacts tb occur as the insti- 
tution gets more pressure to become responsive to student heeds. 
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The ten students Interviewed were questioned as to parent- 
peer-sibling attitudes toward women in inathematics and women in 
science. The'only impacts reported were from the four women in the., 
group who were mothers of children old enough to comprehend the situ- 
ation. They reported that their experience was somewhat inspirational 
to their daughters and educational, for their , sons. One woman spoke of 
helping her "chauvinist" teenage son with his trigonometry homework 
as one of the rewards of t^he project. 



7> Materials and Dissemination 

A. standard text was used in both cour-ses. The text, however, 
was new to the institution and is likely to be used in all sections. 

The project was discussed at several mathematics meetings.' 
Ms. Currier spoke at the annual meeting of the >LLssouri Section of ^ 
the Mathematical Association of America. Dr. MacDonald appeared on 
a panel at t'he Association for Women in Mathematics national meeting 
and spoke at the Tulsa meeting of the National Council of Teachers 
of Mathematics. During the winter she discussed the project at a 
sjnnposium oh Women and Mathematics at the national meeting of the 
American Association for the Advancement of Science. 

There were several newspaper articles written about the course 
and Dr. MacDonald in the UMKC newspaper and the Kansas '^ity newspaper. 
Dr. MacDonald was the guest on a local television show and radio 
show, where she discussed women and mathematics and employment patterns 
of women. She also was guest lecturer at a workshop at the University 
of Southern Mississippi and appeared t;here as a guest on, a ' television 
show. An article of Ms magazine on prxDblems often encountered by 
women in the study of mathematics references Dr. MacDonald's work. 
Her frequent appearances in math colloquium. have also given widespread 
publicity to the NSF project. 

Ms. Currier is now a mathematics -instructor at Rockhurst 
College. Her involvement in the project was considered as a strong 
positive factor in their selection of her over other candidates. 



8, Project Cost 

The project was funded for $27,66'4. Funds were to cover 
in8|:ructors, tutors, supplemental materials., travel, and honoraria 
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• for guest lectures. With a total of 54 students (32 students fall 
semester, 22 'students spring semester) the cost per participant was 
$512.30. This figure includes administrative expenses,^ and cost of' 
^preparation, as yell as implementation costs. Deducting the $8,830 
!?/Q^^^ indirect costs, the cost per participant calculates 
to $348.78. The estimated cost to replicate at the same institution 
on a nonoverheaded basis would be approximately $250 per par^ipant. 
This figure does not include questionnaire and achievement score 
axi^ysis. The co^t to modify, replicate, and analyze at another i 
institution would probably be close to the $350 per participant cost 
computed for UMKC,. . ^ 



9» ' Conclusions and Recormendations ^ 

,1. There were several factors that were'simu],taneously ma- 
nipulated with the experimental group that complicate 
the analysis of the contribution of any one of these 
factors. The course was team taught to all women, used 
a special texty provided tutoring sessions, had a smaller 
enrollment, and finally different examinations (content 
^d format) than the contro?! groups. The only valid 
measure tto report is the percentage of women who elected 
. additional math classes and^went on into calculus. Un- 
fortunately comparative information is not complete on , 
this measure and the institution would* not release 'grades 
, in calculus. * - . . 

y From informal mechanisms it can be reported that 

the percentage, of women choosing subsequent math courses 
was higher than the control group, and compared to' pre- 
vious years was significantly higher than either men or 
women in standard sections. 



ERLC 



2. The success. of the class can be reported in Verms of. the 
attitudes of participants toward^ themselves and. towards 
mathematics and science. A total of 61- percent of^the 
postcard respondents indicated they were still planning 
on a* career in science (approximately one-half the class 
had started with- that goal). Considering normal science 
attrition rates, that percentage is impressive. Seventy- 
two percent of 'the respondents translated career goals 
into behavioral measures (additional classes). However, 
no baseline data for comparing control and experimental 
group on aptitudes and skills, as measure<d by grade point 
averages or standardized tests were reported. 

The comparison of the impact of the course on 
^^s^ience'-oriented and nonscience-^oriented women went 
unreported, and aggregate reports on percentages did 
not permit the examination of this phenomenon. 
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The general enthusiasm and acceptance of participar\^ts, 
tutors, and instructors indicates th^t the program 
had positive impact on, them personal] 



3. High on the list oif ^attributes favared fcy the partici-- 
. pants was the all-female environment^ (paVticularly for 
the older woman) and the supportive nature of the en- 
vironment as^pen%Ltted by the small pupil teacher 
ratio. The j^roject can be rated as successful* in spite 
of the paucity of valid statistical data. 

It Is difficult to sort out the most effective 
elements. Obvit)usly some of the factors that contributed 
to participant s^tisfactio.n cannot be used routinely in 
math classes/ It would be impractical to have all * 
classes of men or women students only and few schools ^ 
can afford to cut normal class size in half and at the 
same time assign two instructors and a. tutor to each 
class. However, the^ supportive, can-do, atmosphere • 
can be replicated on an extensive basis at no cost to 
the institutions, Until^that time the lower teacher 
to student ratio and the special emphasis on helping 
women to reach their owig. levels of ^ competence through 
elective all-female classes appears to be a helpful 
- situation. 
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F. "New Opportunities for Women Chemists: Recovering Lost Skills" 
Rosemont College, Rqsemont, Pennsylvania 
Project Dire/ctor: Suzanne P. Varimbi 

Project Amount: $34,043 (2 years) ' * . ' 

Educational Level: Post-Bacpalaureate 

1. Proposed Project 

The purpose of the proposed project was to (a) identify, 
locate, and invite the p^^rticipation of women college graduates of 
the ye^s between 1959 and 1368 whose maj^^^bject was chemistry 
but who had not worked as chemists since their graduation and' would 
consider full-time employment if their knowledge and skills could ie 
brought up to date; (b) offer a year pf intensive contemporary 
laboratory work, supplemented by adequate review and updating in 
chemical principles in a lecture and seminar setting; (c) provide a 
worldng internship in an individual laboratory; and -^d) offer career / 
guidance and placement with suitable employers upon Successful com- 
pletion of the training. /' 

The project was to be evaluated in terms- of (a) the, partici- 
pant's satisfaction with the training program, (b) the success of 
the program in placing participants with chemical industries, ,and 
(c) the satisfaction of employers with the participant's training as 
demonstrated by her .performance after a period of employment. The 
project was fifnded by NSF for $34,043 with approximately $11,000 
a<fiaitional of matching funds, $7,400 of which came from industry in 
the form of consultant services and visiting lecturers. 

J* 

2. Implemented project 

The program was carried out as originally proposed, and ' 
consisted of self-paced review of basic concepts plus one Unit ^ 
course at the advanced undergraduate level plus a weekly seminar. 
The seminar included lectures by industrial personnel and discu^^imis 
with Rosemont faculty concerningN:he review of basic concepts. Sofiie 
general information regarding job opportunities and emplo^^^r expecta- 
tions was provided in the seminar. These were 'followed by Special* 
lectures on substantive work-relate'd- activities by the industrial 
speakers plus two site visits to nearby industrial laboratories. 
Participants were recruited via news, releases, paid advertisements 
in local newsp^ers, posters that were displaye^J in- nearby shopping 
centers and by spot j^dio announcements. Tuition costs were borne 
by the students* It nad been anticipated that som6 of the area 
companies^ would offer financial assistance in the form of scholarships ' 
to the students, but the companies elected to make the'ir assistance 
avail^le in other forms, e.g., consultants, internships. The other 
deviation wks a procedural change. The six-week paid internship 
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2gln nUd^year was rescheduled for the summer 
3f the participants who felt (1) it would be 
i^ronvenTent for them at that time an4 (2) they would ^eel better 
prep^ted after a full year in the program^ \^ 

3» Obstacles to Implementation 

The only problems facing the project director regarding 
laplementation of the program was the difficulty encguntered in 
* recruiting the women already identified to^ be likely candidates for 
the program. Of the women Identified (in terms of their education 
and articulated interest) only 12 started th^program during its 
two years, and 11 completed the course. Project directors seemed 
to think tuition costs weM the primary reason for the low participa- 
tion rate, and began making vigorous eff<^s'.to get additional fund- 
ing for tuition scholarships from foundations and from industry. 



4« Project Personnel 



Project personnel were as proposed. Ds. Varimbi, the pro- ^ 
ject direct9r, joined the Rosemont College faculty in 1965 and has 
been in charge of the advanced laboratory program in chemistry for . 
the last three years. She is academic advisor for the junior and 
senior chemistry majors. She is also a young homemaker and mother 
and is approximately the same age as many of her returning students. 
The chairperson of the Chemistry Department is' Sister Mary Leo Bryan ' 
(Ph.D.) who has been at Rosemont for nearly 20 years, the last six 
as department chairwomanr^ She has a history of pursuing and receiving 
grants for innovative chemistry teaching and appears to provide a 
very well-balanced mixture of humane and concerned cleric^ with an 
'ttccomplished and sawy professional approach. Other participants 
were male and female faculty members who taught upper division under- 
gra^duatje classes and have a history of interest 'in the returning 
student and in women students in general. The consultants were 
selected by the participating companies and irtSluded people with the 
norma^i' varie^ty of attitudes toward the project and toward women in science. 

/ 

5. Primary Outcomes , - , 

a-. Experimental outcomes . Complete data froto the project 
are^not yet available for analysis. However, th^^ Interim Report of 
the project director provides a discussion lof two of the three pro- 
'ject go^ls: participant satisfaction and employer satisfaction. 

\ 

. In order to evaluate the participants' satisfaction, ^a 
questioimaire was given to ^^ach of the four women at the corap-Ietion 

to find 



^ o£ Ijpr program.at the end of the first year. The purpose w^p 

out whether they felt the prograip was an effective means of increas- 
ing their skills and knowledge, -and' also to elicit Suggestions for 

■ ' • ■ J 
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jacdifying the program in the future. All the replies to date show 
I genuine sfatisfaction with the opportunitfes provided 'They also 
offer some practical and constructive suggestions, e."^, providing 
more organic chemistry review in preparation for biochemistry 
lectures. ' 



The six-week, paid internship period proved to he. highly 
successful. It is seen as an even more necessary part of" the program 
now th^n at project inception. Not only does the internship acquaint 
the participating companies with the capabilities of ' the participant, 
but, more importantly, it provides the women with a sense of confi- 
dence they can acquire in no other way. ,'The internship supervisors - 
were asked to return a questionnaire. Thay. all reported that jhe 
women were adequately trained and well motivated. As expacted", ther6 
were seme differences in performance, 'bJS^in no case was performance • 
reported as less than adequate. In several instances the supervisors 
pointed out the above-average willingness of the women to assume 
responsibili_py and abili;:y to work independently. ' ' 

"A 

An additional measure of employer satisfaction is the high 
retention rate of compariies scpporting the program. In addition to 
first year support, local companies wMch might employ chemists were 
sent letters describing the Rosemont program, asking them to consider 
the women for employment, and also inviting them to join as coopetating 
companies. As a result, for the comixng year, three additional com- 
panies have agreed to provide seminar speakers and internships, and ^ 
several others have offered to provide tours of their facilities and . 
speakers. These new offers are ^11 the more significant "and en- 
couraging, since at this time most compatlles are reluctant to commit^ 
themselves to offering more than pne ^internship. " 



b. Par tlclpan t impac t ' surVey . Impact .questionnaires were 
sent to 11 participants of Rosemoi^t's experijif^it^tal program; eight 
(73 percent)' completed question^iresj*^!" returned. 



Because of the unique nature ^HKhe Rose|fcnt program in re- ^ 
lation to the other experimental progrl^-^jfing Examined, the first 
three questions of the impact form dod^no'^t result in^ great deal of^,. 
useful information for the purposesSf ev^lu^tion. This program was 
designed for women who had already earned a.bach^or's degree in 
chemistry, thus these questions are npt very tele van t to.Rosemont's ' 
program participants. The answer^ to' thl'sl questions did indicate, I 
however, that all of the program particiaa^fel^eturning questionnaires 
were planning to enter or reenter ' car eerl^in^^^i^nce'dnd that t^o 
(25 percent) were planning different cSir^rs al a'^esult of the pro- 
8^^- , A A J 



Seven of the eight (88 percent) re^^hding participants dited 
their opportunity to update 'old knowledge an^y le^^ming new deArelopments 
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In their field among the positive aspects of the experimental pro- 
ject. Also cited as positive aspect^ of the project were the en- ^ 
couragement and confidence to reenter a career (63 percent) and the 
internship arranged by the college,' which also gave them additional 
confidence in 'their abilities (38 percent). 

♦ The^nmients received on the less influential aspects of 
the program were quite varied; they included "Lack of practical help 
In job-hunting; lack of knowledge of Jemployment problems on the part 
of instructors;" "Work was optional and not required, therefore 
various amounts accomplished;"- "More emphasis on organic chemistry- 
theory and aspects;" "All women in the program were not on the same 
level^in background academically, .making 4>rogress slower;" and "All 
aspects of the program were important, but the Industrial Seminar 
was the least—but still very helpful/" ' 

£i — Site visit. The evaluation team visited Rosemont College, 
a small, primarily residential, women's college of approximateli 600 
students, during the fall of 1975. The Chemistry Department is small 
with a staff of three to three and one-half full-time equivalent pro- 
fessors. When the brochure-announcement of the USF program was 
received, the department was already trying to interest local in- 
dustry in a proje^rt-v^ery similar to the one conducted. 

After a brief ^iscussion of the purpose of the visit and the 
scheduling of the day's activities, the evaluation team was invited 
to sit in on an early morning student seminar. An analytic chemist 
from one of the participating industries was lecturing to the seven- 
member class on the organization and typical work problems of a 
petroleum company. The speaker (male) referred to chemists ia " 
general as "he" and '*liim" which was noted immediately by smiles an!I 
turned heads by all seven students. * The women seemed interested in 
the technical portion of the presentation ^and three or four stayed 
aftei: class to ask questions. 

Following the class session the evaluation team met and 
interviewed a female research biochemist who had been with one of 
the participating companies for over 30 years, had only a B.A. degree, ' 
and considered her tenure and position with the company to be a sig- 
nificant achievement, for a woman. The company for which she- worked 
took on two interns during^he first year and hirA one of these ^ 
afterwards on a part-time permanent basis. The Philadelphia job 
market, at the tim^tf the visit, was very poor with an 11 percent 
unemployment rate and the oil industry, a prime employer of chemistry 
graduates in the region, was doing little , hiring. In addition to 
taking interns and assigning a lia-isbn to the project (one-half of 
the biochemist's time was donated to tj|^ project), the company ^als? 
put on several seminars for the students. A certain amount of propa- 
gandizing occurred in the' seminars as well' as in the interviews; how- 
ever, the students (and the evaluators) were sufficiently sophisticated 
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to understand what was happening. The internships and seminars, in 
general, were .cons ftiered to be an opportunity for'a certain amount of 
public relations. They were said to "convert ecologists and socialists 
to the petroieum c-cpany's point of viewed to change the image of the 
company to that of one participating in the common good." Wheri asked- 
about the relative importance of the project as it contributes to ' 
both self confidence and technical skills, the consultant replied 
that they were equally N^luable, with the classroom wqrk contributidg 
primarily to skills and knowledge needed to work effectively with aew 

^ processes and new ecjuipment, and the internship provided the confidence 
the, women need to perform effectively in a job. This view was 

, generally accepted by the students and instri^tors as well. 

The evaluators then met with four graduates of the program 
Who made the trip to Rosemiint expressly for the interview. Each 
had a sligHtly different re>ason .for being in the program w^fch needs 

^ running from economic to emotional; however, they all expressed 
satisfaction with every aspect of the program except for the un- 
certainty^of job placement. The two days a veek class schedule was 
appreciated by the women as something they could handle while the 
famU^became acclimated to a working mother. They knew they needed 
the additional training and the special circumstances of a supportive 
program to risk the commitment. The Internship, paving $5.00 an 
hour, was important for offsetting tuition costs. Supervlso'-s and ' 
co-workers were said to be very helpful. Two were still completing 
internships and were concerned about 'being able to find jobs.. One 
factor that appeared to be missing in the program was more help in 
the area of job readiness as /eflected in more personal areas: 
provisions for child care, knowledge of how, to present one's self 
for employment, understanding employer needs, etc. However, as one 
woffl^fi^xpressed it when asked what she intended to do when her intern- 
ship expired, -'I'll look for'a job as quickly as I can knowing I can 
be productive and valuable to industry arid to myself." All four 

.women spoke of a colleague in the program who was now working, at 
Temple^University Hospital succes^fiiUji^ managing a /Laborat^ory tliere. 
Almost as an aside, one added, "Her husband is a p^^sician at Temple 
and arranged for her Interview." ■ »: ■ 

The la'^t interview of the day was'^th a young male visiting 
professor (from Villanova, with whom RbsemoiTT has p-lose ties) who 
was teaching- an undergraduate class which included seven -women from 
the program, HeJsaid his/her undergraduates v£re much more well 
prepared for his course tlnSL the program women and he ''saw a definite 
difference in ability; however, the participating students worked 
hard and were expected to do well. In his opinion they would be 
. devastated" 'if thrown into an upper division chemistry class at a 
university without each other and' the special help they received. 
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6» Secondary Outcomes' 

There was no discemabl4 iiai>act on the institution, already 
committed to the educatidn o^ young women, except as the program 
strengthened the Chemistry Department. The additional few students 
enrolled enabled the department to have one additional faculty 
member who brought specialized knowledge to the department for the 
benefit of all. The program was said to also be beneficial to the 
vmdergraduates in the department for this reason, and also to other 
students wha^k sojafc pride in Che efforts of the returning women. 
The existence of--frh6. program also sparked the enthusiasm and interest 
of the entire department faculty which in turn affected all students. 
Families of the women-<j.nterviewed reacted in different ways with 
attitudes ranging from support and pride to modest resentment. The ' 
employer^, supervisors, and co-workers of the interns were said to 
be impressed by the competence, motivation and ability of the women 
chen^sts. The increase^ense of worth the women expressed about 
themkelves is almost certain to have additional effects unless the 
employment picture is so grim that disillusionmenf sets in to replace 
.the glow of achievement. 

7. Materials and Dissemination 

No special materials were prepared for this project, A self- 
paced programmed text, already in use at Rosemont was effective in 
the introductory pprtion of the C9urse, As far as we know the program 
has not yet been publicized to other institutions except through NSF 
and DRI channels • " 



8> Project Costs 

The total cost of the program was almost $50,000 for the 
three-year period, irfcluding the cost of eight scholarships^ for which 
Rosemont hopes to be able to secure matching funds. The NSF share 
was $3a-,058, making the cost (assuming 12 completions) $3,200 per 
participant, a ratWr expensive program. However, students are ex- 
pected to pay tuition and when their tuition is computed as income, 
the costs ^re just about offset. Administration costs would be high 
if the additional counseling and tutoring time and internal evaluation 
time were all calculated. Getting industrial support, advertising, the 
program and providing job- counseling and job placement services would 
probably cost* in the neighborhood of S800 per participant; ev^n with 
an Increase in the number of students. 



_9. Conclusions and vRecommenda^tions < - 

1. Updating technical skills for science graduates who 
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have been out of school for a number of years is essentiar 
* for even the- most entry level positions. 

2* The all-women classes^with groups of mature Vomen together 
ares important for this age group. ' 

3. The two day a week scheddling is helpful in attracting 
students and bridging the period between home and wbrk. 

4. The seminar? were more important wheiT" conducted 'ali/hJlp 
sessions than as information sessions as they were originally 
Intended. . ^ 

5. Th6 internships were invaAable because of the experience--" 
and the income they provided. 

s 

6. The women needed more assistance in complementary aspects 
of job preparation. Perhaps 'Selection of under-employed 
women .(working in sales or offices) instead of all un- 

^employed womeq^ as participants would have increased ' the 
program's success. * . 

^ '/ ^ - 

7. - Project data collection was unsystematic and a great dfeal 

of the information was anecdotal and from memory. No 
, provision 'for follow-up of long-term effects was apparent. 
Special forms for data keeping purposes supplied to the* ' . 
project directors would have^be^ri helpful for pre-, during, 
and post-intervention dat^. ^ ^ ^ 

8. Funding this type of project in an area where "the unem- 
plojjment rate is high and likely, emplpyers are laying 
off l^orkers can result in dual profc^^^ of (1) disap- 
pointment to candidates and (2) backlash among other 
workers. A job market analysis should probably precede 
the initiation of projects where there is expectation 
for immediate employment. 
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G, "Recruiting Women to Engineering Careers" 

University of Oklahoma, ^^p^aan, Oklahoma 73069 
Project Amounts $10,912* 

^ Project Director: R. Leon Leonard, School of Aerospace, 

Mechanical, and Nuclgar Engineering 
Educational Level: Secondary School 



!• Proposed Project 



'A 



The project was proposed to test the hypothesis that even a\ 
brief (one^-week long) experience at engineering school for hijgh school 
women would provide more. information and stimulate more interest in 
an engineering career than a more traditional deluge mailing* The 
residential seven-^day program was designed to present 50 young high 
school women with an understanding of what they might do as practicing 
engineers and as engineering students. The -program planned to include 
presentations by practicing women engineers, discussions, tours, and 
experimental demonstrations by the various academic departments of 
the College of Engineering, as well as participation in a "hands-on" 
. engineering project. There was no cost to the participants other than 
a 415 application fee and the' expense of transportation to and from 
Norman. 

The participants were to be selected from those who had 
completed at least their sophomore year in high school and who had, 
diverse geographical and socioeconomic backgrounds (in order to both 
attract a cross septlon of woman into engineering and tq test the 
gtoeralizabillffof the results of the planned intervention). Media 
publicity ancr a follow-up p7;ogram were expected to aid in spreading, i- 
the inf luencf_, of the program. The accompanying recruiting effort a 
.was expected to serve as a focus of interest for the women currently 
enrolled in engineering at the University. By serving in the 
recruitment and follow-up, and as project leaders during the resi- 
dential program^self , it was theorized .that their own interest 
andyfenthusiasm would he strengthened. No methods for evaluating 
the extent t© which this reinforcement occurred were proposed.. 

- Evaluation measures were proposed for -the participants arid ' * 
for a (iontrol group composed of girls who applied for but did not 
attend the program. Questionnaires; were to be used to estimate the 
impact of the program on career choices as well as on attitudes 
toward and knowledge about engineering. The Evaluation was also 
expected to measure the attitudes and knowledge of teachers and 
parents. 



*Plus matched ifunds from Shell Oil Company, 
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Implemented Project 

During the week of June 2 through June 7, 1974, the College 
of Engineering conducted a residential orientati'on pwjgram for 41 
high school women to introduce them to engineering as a possible 
career choice. The project was divided into phases: Phase I— 
recruitment; "Phase II~the one-week program; and'phase IIT— the 
evaluation and folow-up study. Phase II of the project, the actual 
week long program, was conducted as proposed and consisted of four 
kinds of activities^? The percentage of time in each activity is as 
follows: 

speakejrs ^ Igj 

tours .and experiments 20 
engineering projects "24 •» - 

univerMty^xpSrience 29 
miscellaneous 11 - 

The tours and experiments werer snort duration visits (one hour 
each) to engineering facilities and laboratories on campus and in the 
community. Their purpose was to acquaint the participants with the 
hardware and facilities required to carry out engineering tasks, and 
to show them activities which were being conducted on the campus ex- 
tending the state-of-the-^rt in engineeriq^. These program activities 
relied upon the voluntary participation of the personnel Involved in 
the facilities. This presented a problem in some cases because the 
volunteers were sometimes not able to relate to young yomen,' and * « 
hence the participants lost interest in what was said or done. The 
most successful tours and experiments were those where the women had 
an "opportunity to put hands on the equipment and work with it. - ' _ 

The "University experience" was the part of the program which ^ 
attempted to introduce the participants to life at the University^'*an•d 
to a community experience with other women who had common interests 
in a field unusual for women. It was hard to estimate the actual 
amount of time which the participants spent involved in activities 
within this category, because to a great extent, fven discussions into 
the night with roommates qualify. One of the^ difficulties with the 
program as it was carried out, "is that part of-th4 University expe- 
rience was with young men who were on campus for the summer term. The 
sense of life at the University was certainly reinforced by those 
experiences, but the development of a community experience with young 
women who shated unusual interests in science or engineering often took 
a secondary place. 

i ' _ ' 

The participants were separated into foUr groups on the first ' 
morning of the conference for. work on engineering projects. The 
participants s^ayedinthe same project for the entire week so the 
^.SI^ineering/^rojecrTTag^ the most concentrated and in-depth activity 
of eh<^jigfik. The four projects were titled Water Quality^ Air Quality, 
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Building Energy Conservation, and Vehicle Aerodynamics . In each of 
these subject areas the participants learned about a problem, proposed 
a solution, analyzed the solution, took experimental data, drew 
conclusions, and presented' their results to the rest of the audience. 

The experimental design of the implemented project was con- 
V ^iderably changed due to the lack of sufficient numbers of qualified 
)/ applicants. A control group, originally intended to be drawn from the. 
f excess number of applicants had to be generated by additional con- 
tacts and mailings and attempts were made to match the resulting control 
group to the 41 participants in terms of class standing, -grade point 
average, family income, and demographic data. Since the selection 
of the control group wa§ not complete until many months after the 
sunmier program, all the pre-measures proposed for the control group 
were lost. Thus, changes in attitude attributed to time and maturity 
could not be estimated. ^ > 

No pre-measures were col^jected for the participants, presum- 
ably because of difficulties with' th^ experimental design due to -the 
Insufficient number of applicants and subsequent difficulty with ' ' 
identifying control subjects. Although there are difficulties with 
pre-post comparisons in the absence of controls, the pr^post com- 
^^^^Hparlsons would have probably gen^ated more reliable information than 
post tests alone from experimen/al and control groups that were not 
matched on several signif ican^factors such as education of mother 
and mother's profession. 

Also omitted from the experimental design were. the data 
collection and analysis procedures proposed for measiires from high 
schopl teachers relating to attitudes toward careers' in science fot 
women. These were to have been collected just prior to the summer pro- 
gram and again on^ month after the program. TKere is also no 
evidence that proposed plans for collecting parent reactions were 
ever instrumented. 



Recruitment 

• The engineering orientation program was called Summer in 
Engineering for Women (SEW), a, perturbation of the letters, SITE (Society 
of Women Engineers), a chapter of which was recently formed on the OU 
campus. This was the second year of a program of this sort' for high 
.school women. Consegijently, for publicity and recruiting for the 
program, they called on contacts made the previous year for the 
preceding program. In this regard, program publicity was sent to 
the residential counselors from the previous program, to teachers or 
counselors who had recommended the previous program to its partici- 
pants, and to the participants themselves, 25 in all. In addition, a 
mailing was made to Oklahoma high school counselors and"advisoi:s ; to 
mathematics and science teachers in Oklahoma City and Tulsa* (the two 
largest cities in the state), and to local organizers in the Oklahoma 
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Engineering and Technical Guidance Co4incil (OETGC),, a recruiti^ig group 
sponsored by the engineering societies in the state. The mailing 
included a letter iiwiting t\}e recipient to recommend women for the 
program and two brochures and .application forms to be given to pro- 
spective participates. Two thousand copies of the brochur;^ were made^ 
for the program. The brochure for the sscQnd summer Isyi^fogr am included 
pictures from the first program, and indicated visually what the 
program involved. ^ ^/ 

In addition to the mailings a news' release describing the 
program and inviting applications was prepared and sent to all of the 
•daily newspapers in the state. Mention o'f the program was also* made in 
a newsletter sent by the Aerospace, Mechanical and Nuclear Engineering'' 
school at OU to h^gh school teachers throughout the state. 

The application fonrr included a ,request""for the name of a 
reference, usually the teacher or counselor who iiggested the program 
to the applicant. When the application was recei^d, a reference form 
was sent to this person asking for information on tP\e applicant's 
courses taken, grades and personality traits. This information was 
used in assigning the participants to their engineering project - 
groups, and had originally been intended to be useful in selecting 
participants from among the applicants. As it turned out, there 
wera^ fewer applicants <than spaces available, so no ^election was 
made; all the women of the proper age group were chosen. 

Of the women who participated in the program, two had completed 
high school, 20 had completed their junior y^ar, 18 had completed the 
sophomore year, and one had only completed her freshman year. 

3. ObstacPes to Implementation 

The program was conducted a% planned. The experimental design 
for estimating program impact, however, was seriously disrupted by 
the inability to gen€?!:ate a sufficient number of applicants to proceed 
with the d^algn as planned. For the 41 girls (instead of'^0) who 
participated in the program, the exposure, the information," and the " 
opportunities were as planned and the project .appears to have accom- 
plished" those objectives of delivering experience and information. 
As, part of a program to estimate the value of different types of 
Interventions, the opportunities to coliect reliable measures on the 
impacts to girls, teachers, and parents were either reduced consider- 
ably or lost entirely. The efforts expended to plan for and identify 
a control group of similar background to the participants appears to 
hav9 severely diluted the overall experimental design^. 

4. Project P ersonnel ^ \ 

. • ^ \ 

The project supervisor was Dr. 'R. Leon Leonard, Assistant 
Professor of Aerospace, Mechanical and Nuclear Engineering at the 



University of Oklahoma since 1971. His professional experience 
includes'both full time and summer ^nsulting work as a practicing 
engineer in fluid mechanic^" and laser technology. He has numerous 
publications in these fields. He has also been active in programs • 
for women on the OU campus. His motivation at le'kst in part has 
been concern- over dwindling enrollment in engineering, but he 
appears to be committed towar.d encouraging women to pursue career 
options as a principal. 

.a.J^^ I^roposed associate, Dr. Jeffrey G. Witwer, had conducted 
the 1973 womens program at OU with Dr. Leonard. Mr. Jay Fein 
(Department of Meteorology) and Mr. James Freim (School of Aerospace 
vMechanical and Nuclear Engineering) were the actual project associates. 
-Ma. Sara Fein (Department of Sociology) was a consultant to the project 
in the area of experimental design and evaluation. 

The speakers who maae -presentations to the program were 
practicing women engineers who talked about their .experiences in 
engineering and iij becoming engineers'. They also 'discussed why thev 
had chosen engineering as well as other aspects of their lives The 
speakers included Ms. LeEarl Bryant, an electrical engineer with 
Collins Radio in Dallas and chairperson for student activities of the 
Sorciety of Women Engineers; Ms. Gwendolyn Albert, a civil engineer 
with the Environmental Protection Agency inlHouston and recently 
named a White House Fellow for 1975; Dir. El^e Leonard, a nuclear 
engineer with the Los Alamos Scientific Research Laboratory?' Ms. Naomi 
McAfee, President of the Society of Women Engineers; Ms. Nancy Cole, 
a metallurgical engineer with Oak Ridge National Laboratory; and _ 
Dr. Peggy LeMone, a meteorologist with the National Center for 
Atmospheric Research in Boulder, Colorado. In addition to the 
information they provided to the participants about engineering, these 
women also served as rdle models to whom the girls could relate. 

5« Primary Outcomes 

A. Experimental outcomes . The University of Oklahoma 
project was d&signed^and proposed as an experiment to test the 
' effectiveness of a summer residential engineering, information pro- 
gram for increasing the number of females enrolling in engineering.' 
The basic premise of the project was that some high school Women \ 
with aptitudes for engineering do not pQr^ue engineering, as a career 
because of the absence of information about the'-nature of *an *' 
engineering career. Although the assumption is reasonable, and-the 
progi^m appears to have been weir thought ou? and rated sucoessful 
by the participants, neither the assumption nor the intervention 
was ever evaluated experimentally. . - 

The first problem was, of ' course, that the anticipated control 
group did not materialize. The development of a control re?l,acement 



group was therefore conducted during the time period arid with the 
resources planned for pre-experimental data collection from students 
and high school teachers, nor was pbst-experirc&ntal data from parents, 
also in the proposed experimental design, collected and reported 
upon. 

Quescionnaires were mailed six months after the program to 
the participants and control group • AlthoiTgh the two groups' were 
t similar on .a number of measures relating to their grade point 
averages and various demographic variables, they were dissimilar on 
measures -relating to mother's education ?and work status, both of ' 
which have been shown to relate to higher career aspirations among 
women* Had pre- intervention measures been 'collected the effects of • • 
the fiissimilarities could have^ been controlled in a number of ways. 
The differences in attitudes and in articulated plans for majoring 
in engineering, indicated that 30 percent control women and 52 
percent experimental women planned to pursue engineering majors.* 
Thes6 figures, although encouraging, do not clearly indicate a 
cause and effect relationship. 

I' ^ ... 

B. Participant impact survey . A total^ of 42 impact^ 
questionnaires were sent to participants of the University of 
Oklahoma experimental program. Fifteen (36 percent) were returned ^ 
completed. ^ - 

^ Of the 15 participants returning n:he questionnaire, 12 

(80 percent) were taking a math or science course; one of those 
reported taking the course as a result of the program, while the' 
other 11 participants taking a course indicated they would have 
whether they had participated in the program or not. 

Eleven of the 15 respondents (73 perceqt) indicated they 
were planning a career in- math or science. One of the 11 responde;its 
(9 percent) stating she had. chosen a cateer in math or st^enc^ 
traced her career choice to her experience in ths program; the remain- 
ing ten said they would- have chosen such a career'vith or without 
the prbgram. However, five respondents (33 percent) indicated they 
were planning on a different career as a result of the program; four of 
the five planning a different career were goins Into math or science 
fldlds, while one of these respondents was planning a career in another 
field as a result of the program. , . , 

Among the commetts on the positive aspects of the program, 
the most frequently Qited was the information gaineci abouj^ the dif- 



*This high percentage in both cases can be in part at- 
tributed to pre-selection biases 'and the way in whic.h the question 
regarding engineering in the absence of other stated choices was 
posed. 
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, ferent engineering and .eng4.neering careers (53 percent). 

Also cited were the varied experiences and projects of the program 
(33 percent),. Other positive comments included "person to person 
contact with women engineers," and "the faculty and organization." 

'] The negative comments about the program were quite varied. 

jTwent;^ percent of the respondeiits stated they thought the program 
^3 excell,ent and had no complaints. The most* frequently cited 
negative 'comments were that the lectures were poor (13 percent), 
that the program was not broad enough in sco-pe" (13" pgrcent^,' and 
that the .program was not Wg enough (13 percent). Other negative 
comments .included: "aSSiospWre," "I think the program should be 
enlarged to include freshm^ and sophomore girls also so they can 
Start preparing with more mjlth and scien'ce in hiah school, V and 
a comment derogatory to ap/earance and mannerisms of one of the 
role models'. ^ 

6» Seco'ndary Outcomes ^ 

Almost no data were reported on the effects of the program 
on counselors,^ teachers, and parents although these secondary out- 
come measures were proposed for collection and analysis. 

The effects of the NSF sponsored project on the institution, 
owever, can be jLnf erred from the 1976 pape^r given by the project 
principals to the ASEE 11th Annual Midwest Regional Conference ^ 
held in Normaji on.Macch 26. The project appears to have strengthened 
the OU institutional commitment for and ability to conduct similar 
activitie^s. The recruitment procedures, described for their 1975 
program (including a, mailing to mathematics teachers throughout the 
state) reflects what wjis lear.ned during the 1974 experience. 'The 
1975 group was smaller, reportedly *in order to keep tjie individual 
project groups to six or seven students rather than the ten student 
average in 1974. AI50, the establishment of two women in primary 
faculty rcles^hroughout the week (OU still does not have/ full- time 
women etiginei^ing faculty) was said to increase the opportunities for 
female role, model identification, and having the f acultyVstaying in 
the dormitory with Che participants enabled the establishment of 
closer relationships, also 'presuraed to be desirable. In 19o, no 
attenjpt was made to conduct or evaluate the week as an experiment, 
J>ut a pre- and post-questionnaire to the group relating to their 
selection of college majors indicated, first of all, that eight 
decisions were chapged on ^the basis of the information and exposure 
(which in itself is a desirable outcome) and further that six of 
the eight changed decisions were ^in favot of engineering. The 
19/5 program is described here as an indicator of tHe impact of the 
NSF/ funded, project on the institution to provide more and better 
services to encourage women to enter scientific programs. Conversa- 
t»t\s^with Dr. Leonard, the project director, indicates a continuing 
commitment and the tracking of long-term effects showing an increase 
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in female enrollment at OU that is higher than the increase Experiences 
at other state institutions ♦ Since geographic location and city size 
does not vary significantly among the state schools, the re'i^tation 
of the institution ds one that encourages and supports female enroll- 
ments is given as a probable cause of this phenomenon. 

7> Materials and Dissemination 

Except for the' announcement/bf ochure sent to tKe candidates 
In advance of the program,, no special materials were prepared or 
disseminated. Results of the project were reported, together with 
results of the 1973 and 1975 summer programs, in a paper described 
in Section 5 of this report. This paper appears to constitute the 
formal dissemination. • ^ 



8> Costs 

The actual cost per student is estimated from the NSF project 
budget and the matching funds to be approximately $500 per student, 
with a group size of 41. These expenses include preparation for the 
seminar 'and for the evaluation, recruiti9ent' costs , delivery serv^es 
(teachers and. consultants) and one week residential costs for 
students and consultants. Replication costs wpuld depend upon the 
ninnber of students involved, but should preparation and evaluation 
time be'-^reduced and publicity/recruitment procedures routinized 
and made increasingly more effective (because, of the network of 
satisfied participants) then the cost could conceivably be reduced 
to about $300 per participant. 

9> Conclusions and Recommendations 

^ 1. As an alternative^ to deluge mailing or high school career 
day talks, the week long semj.nar was profeably effective 
in providing information and encouragement to the young 
women involved.' Th^ cost per participant, however, is 
high and as a routine program without private assistance, 
^ /the cost/b4nefit analysis would probably not result in a 

recommendation for continuation. As "long as institutions 
and private industry are willing to share costs, the 
progtam is a desirable and worthwhile activity and ap- 
pears to be improving with sucessive repititions. 

2. Recruitment procedures appear to require improvement. 

For one thing, minority participation, although proposed, 
did not materialize- and' the participants were exclusivity 
white middle class. Although the High ability and highly 
motivated youngsters are more easily identified from 
, within this group, no efforts were observed to -broadeit ^ 
thi^ participation. 



The $15 application fee, certainly modest enough for 
the week long residential program, may have been a 
problem since it was not at all clear that all applicants 
liquid be accepted. A $5 processing fee to insure geniune 
interest plus a $10 registration fee, or simply the 
promise of returning the^ $15 to unsucc^sful applicants 
may have been more satisfactory. As observed by one 
participant, the routine inclusion of freshmen and 
sophomores would ensire more opportunities for selection 
af the appropriate college preparation classes. 

From th^^^sponses to the lectured and to the hands' 
on projects, it seems clear that succeeding seminars 
should minimize the former and continue to strengthen 
the latter. Of particular interest is the observation 
that most of the participants appreciated the career * 
information provided as being the major .strength of the 
program, even though they enjoyed other more unique 
aspects of their experience. 

We recommend special attention to coptrol group proce^- * 
, dures in projects designe*^d to provide an informational 
base for future programs. That is, many of the projacts 
share OU's difficulty in obtaining an adequate compapison 
group; consequently, no definite conclusions can be* 
reached. We would encourage an emphasis on evaluation 
rather than implementation in these R&D projects; e.g., 
the appropriate controls should be retatnad^even if it 
^reduces the number actually participating in~*the"*'£t>satment. 
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H» "Research Introduction tp a Sclent'ific. Education" 

Goucher College, Townson, Maryland 2120A ' ^ 

Project A^TiOunt: $69,53ll * ^ ' 

Project Director: Barbara Long, Department of Psychology 
Educational Level: Secondary 4. { 



1, Proposed^Project 



Project RISE tiested the hypothesis that wpmen high^ school 
students who are involved iri meaningful -cgllege level scientific - 
problem-solving activity will develop greater interest i-n a^id more, 
favorable attitudes toward scientific careers than their, class- ' 
mates who do not have such an experience. This hypothesi-s was 
derived frpm research and thepry in social psychology which indicates 
that parficipation, .rol^-playin^, arid public commitment are effective 
agents of attitude change. Social facilitation, social reinforce-" 
ment, and identification with attractive and powerful models are 
believed to be the social) processes that operate in the experimental 
treatment in order to promote changes in the experimental subjects. 

Subjects we^re to be selected at random among those feinale 
* high school juniors who scored at or above the 75th percent ileJL«-^ 
grade level standardized achievement tests on the basi^s of national 
norms and were to be assigned at random to three groups, each of f 
about 60 subjects. The experimental group and two c<^ntrol groups 
'^ere to be tested Initially with four different instruments. The ' 
experimental group was then to undergo the experimental treatment, . 
which yas to consist of a free four-credit course at Goucher College. 
The course was designed to be an interdisciplinary introduction to 
scientific research, and was to involve the student in designing, 
carrying out, ,and evaluating an independent research project. 

% 

At the end of the course, the experimental group and both 
control groups were to be teste^ with the same instruments used as 
in the initial testing. . Itf>was expected that the dixper imental and 
first control group would not dif fer^ in the initial testing, 'but that' . 
In the final testing the experimental group would be higher in 'interest 
in and attitude toward Scientific careers than it was in the initial 
testing, and higher thanfeither control group in the fir^al testing. 
'^e change in the expermental group from initial to final testing 
wa3 also expected to"* be significantly greater than the change for 
^he firsC control group ^ A longitudinal folloW->up consisting of a 
questionnaire about career plans was expected to be carried out in 
the spring of 1978. 



2> Implemented Project 

• - • *. ' , 

There were no changes^in the rationale of the implemented 

project. 
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There were, however, several procedural changes . Tfie major* 
change was in subject select ion ♦ It was anticipated that all the 
women would be in at least the 75th percentile in grade level 
standardized achievement measures. However, such scores were not 
available. Consequently, the principal and guidance departments were 
asked to recommend those junior girls highest in abiJLity.^ A totaL^ 
of 479 stjirfenfs were selected from four upper middle class schoofsT 
It was also decided to 'assign grades to the course. 

• - The project proceeded on schedule*, and as planned. ' In early 
fall, 331 students were tested, and were invited to take the experi^ 
mental coutse. About 140 said they were interested in the course and 
68 were invited €o participate. The first control group (n=69) were 
sent a letter expressing regrefc for ^exclusion, and saying that they 
would be retested in tb^ spring. 

The course was divided into two sections. One section was 
held on Thursday andlone was held' pn Saturday. Classes in biology 
and psychology were held both days, while matherpatics" and history 
were held on Thursday and chemistry and economics were held on 
Saturday. -Each meeting was two- hours. The students first heard a 
one-hour lecture- and discussion of each topic area and were asked to 
list^ th^ir first three choices Qf discipline. All students were 
assigned to either their f irst Tjr second courses. The course pro- 
ceeded, with vacation breaks^ from* October 'to April (a total of 15 
sessions). ' * W 

Recruitment and sampling . vThe project was sucessful in 
obtaining the desired number o¥ participants, working in coQperation 
with the local public high schools. Fitst, the cooperation of the 
school system ^as obtain^, and the Subjects were selected by the 
school. A letter was sent by Dr. Lon^to both the students and 
their parents at their hone^ddress notifying them of the first 
meeting (th^esting section) where the study woqld be explained. 
They we^'^asked to send a letter to the principal if they did not 
^wlsh to partfcipate. It is interesting to note that the initial 
letter d^.d not mention that a free four-credit course would be 

ffered. The students were told about the course at the testing 
section, and ^ere asked to' obtain their parents' signature if they 
Wished to participajte.n , 

The project alsi^«reported^a good completion rate (85 percent), 
and -some of the»'ins£ructcrs oommented on the^ diligent attendance. 

3. Obstacles to Implementation ' ' ' 

The iaterihr report detailed several practical problems in 
conducting the project. Th^ first t^as the problems involved in 
providing transportation for the^ students , including arranging for 
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and scheduling the tranpor tation. The second was also a logistical 
problem, that of having all 68 Won>en meet together in the first 
session, providing little dhai\ce for feculty-student interaction. 
The problems in obtaining information on the [ability of the sample 
have already been noted, / ♦ ' 
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4. Project Personnel 

All of the eight fgculty members conducting' the sessions were 
regular faculty except two who were working on their dissertations • The / 
faculty conducting the Thursday session were all women and the facurty 
in the Saturday session were three men atid one woman. There were four 
'female teaching assistants* The faculty members were visited by a member 
of the DRI staff at the enci of the course* All eight^ seemed competent 
and weil^versed in their fields, but none 'appeared to be enthusiastic 
about the. course at the time of the visit. The effect of their attitudes 
on the students could not be determined* However, the participant im- 
pact statement by the students, completed four months after the site 
visit, contained many- positive comments about the .faculty . • The Goucher 
interim report also contai^^^s many positive comments about the instructors 
reported to the project personnel by. che participants. 

5« Primary Outcomes 

A; Experimental outcomes . The statistical analysis of the 
scores was generally complete, and appropriate, alon|^^^th an adequate 
experimental design. Consequently, it is ironic that it is one^of the 
few experimental projects to show statistically significant results — • 
but in the opposite direction than expected, ^ ^ 

First, there were many significant differences between those 
wanting to take the course and those not desiring it. A^out one-half 
of the 68 variables analyzed by _t tests showed a difference. Generally, 
those interested in the course were, interested in careers in science. 

The second finding 'was a positive significant correlation ' 
between the student's rating of enjoyinent of the course and the grade 
deceived (r - +.63). Further, prior interest in science as a career 
also correlated with both grades (r = +.39) and ratings of enjoyment 
(r « +,31), There is also some indication that there is a correla- / 
tion -between gra'des" and the intention to take further courses in the» 
discipline taken during the RISE project. 

Several analyses of variance for repeated measures computa- 
tions were taken for the control and experimental groups. A_^signif leant 
effect of repeated trials was found, with th^ scores for. the science \ 
factor being lower after the^course. Several oth^r factors (helping 
people, creative arts, tTraditianal. roles) were higher fior^the experi- 
mental grodp in the second testing. <^ 
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The analysis also showed that while scientific occupations 
were rated higher on the initial t6sting than nonscientif ic occupa- 
tions, the ratings for the scientific occupations dropped for'the 
experimental group, but increased for the control group. However 
another control g^oup,' tested onlv at the time of the terminal test- 
■ °^ scientific occupations. Further, 

the analysis showed that both t.he experimental and control groups"' 
declined slightly in ratings of their own 6areer plans ^or scientif i<: 
relevance. Again, however, the control group tested at 'the end of the 
year spored the lowest. This was accompanied by a decline in both 
groups for theye^^ht scientific occupational interest scores on the 
Strong Vocational Interest Blank. 

Because the group tested only at the end of the project 
was generally lower in scientific interest ratings whether measured 
Dy ratings in terms of personal interest, the. semantic differential 
the open ended questions on the Strong Vocational Interest Blank, its 
usefulness was obviated as a control group. This _;lifference is not ' 
surprising since the experimental group and the first control had 
already expressed an interest in careers in science, by desiring to 
take the ^rimental course. The group tested only at the end had ^ 
not ex^resse^ such an» interest. The mean scores, however, may also -be 
compounded by a time variable, where females typically show increased ' 
desirability of traditionally male roles over those years (e.g. 
Lorig, Zellar and Henderson, 1968). 



■ 1: — Participa nt imr^act du-n/ey : Sixty-two questionnaires 
were sent to participants of GouffJier_College 's Project RISE; 36 
(58 percent) con^jleted questionnaires were returned. 

Of the participants returning questionnaires, 28 (73 percent) 
were taking a j^th op science, course. Twenty-six '(93 percent) of 
those taking, a math or science course would ^have -taken it with or 
without their exposure to the experimental .{Program, while two 
were taking the course as a result of the program: 

# 

Twenty-one (58 percent) of the participants returning question- 
naires reported that they 'were planning a career in math or science.. 
Eighteen (86 percent) of those indicated they, would have w^th or 
without the program,! while thrge (14 percent) reported that their 
math or science career choice was a result of the experime'ntal project 
•and 34 (94 percent) of the participants returning questionnaires 
indicated ho change in their career pT^ans after the project, and one' 
partiaip'ant was still undecided as to her career plans. 

On the whole;, the students were quite positive about the 
project, although t^e most positive^ reponses appeared ^ be from 
those -taking the math section., * . ' ^ ' 




JL 



The most frequently cited' pps'itive aspects of Project 
RISE were the Instruction and opportunity to participate in research 
C50 percent), t.he exposure to a college atn»sphere (4> percent) ^ 
and the college credit given for participation in th^f program (14 <• 
percent). Other comments on the positive aspects of 'Proj ect 'RISE- 
Included "lots of ^source materials," "l was interested in biology 
for awhile. The pWsect gave a good introduction of what continuing^ 
in biology would be Hke. We were trea^d' as college students."* 
I studied something I couldn't have ot^rwise.at the time. Gave 
oe idea in which direction to head." "Giving you an opportunity to 
try out a particular field, gave you experience for any type of 
research ^nd helped jybu learn to be organized." 

When asked to state the less .influential aspects of the 
Xerogram^ eight (17 percent) replied wit*h either positive remarks 
i^^'noR^." .Other frequently cited less influential aspects were 
that there was not enough information provided (22 percent), that 
-the program was not oriented toward the participants' needs 'or 
the participant misunderstood the purpose of the program (14 percent), 
that the instruction was not ^bn the stu<ents' level of understan^ting 
(11 percent), that the participants deSi^d mare diversity in program 
content (11 percent), and th^ they would have liked to take more 
courses (8 percent). Other comments included "We really never 
learned anything-once we went into the field we~"wanted." "I found- 
the program tedious and somewhat boring because it took ^oo many 
weieks until something constructive was accomplished." "It was -a 
lot of work with all my other schoolvCork. The time it was held 
was inconvenient ."/"The long hours. ^ Too much unsupervised time on 
unclear projects.^ "Not everybne in my group was as enthusiastic 
about fhe project as I was and this placed a damper on the project 
as a whole." ' , ' 



In sum, the students rep6rted being most impressed"by the 
exposure to a college atmosphere, and a better understanding" of what 
would be expected of them when they attended dollege. • 



• C. Site visit . Jhe 
campus in October following 
a small private womenis coll 
side Baltimor 




to the Goucher 
projept. ^Joucher is 
atiful location oft- 



Most of the project personnel and a few of the participants 
were interviewed during the visits ' ^ 

The participants viere varied in their response do the course ♦ 
On the \4iole, they were quite positive, but none of them reported an 
increased interest in science. They rd'Hrted the -probiens noted 
elsewhere in the report: the pressure by parents to take and complete 
^the course, their scheduling problenis, their frustrations with the 
workload, and th^ir lack of comprehension of the elements and^purposes 



of basic research. At the time of the visit, ra^ny of the partici-partt 
appeared to be quite traditional in their plans for the future. 



Most of the faculty involved in the project were int>wiewed. 
Most cyf them h^d some reservations about the project. The mosX 
frequent comment was the absence of ability and/or motivation in 
9ome of the students. The faculty had put a great deaT of time irt 
the course preparation, , but were unsure how much they had conveyed 
to the students. Some of the faculty members involved did not appear 
to be>'the role models most frequently described by young wdmen as 
those they would like to emulate. 

The most positive effect of the project apf^ared to be on 
the teaching assista;its. Although they, too,' had reservations about 
the' students' ability to complete the assignmenjts , the project 
appeared to have increased their awareness anci interest in their 6\m 
careers, v 

^ 

6« Secondary Outcomes ^ 

There appeared to, be 'several Secondary benefits, 'jboth to 
the college and to the students. 

One of the reasons for applying for the grant ^^wtde^as to 
increase the visibility of Goucher in the commionity arfd^tp tnalce it 
known *to a group of potential students. It was apparently success- ^ 
fill in this goal since at. least two of the women in Project RISE were 
.subsequently early admission students at Goucher, The institution 
also benefited by acquiring spme scientific equipment., for. their 
laboratories, 

'» -J 

About half of the faculty at the college* (and half on the \ 
project) are male. The influence of the project on increasing 
both the male and female faculty member's awareness of opportunities 
fot' women in science- related careers c^uld not be determined. The 
project director, however , reported an^ increased awareness by the 
faculty in tl^e capability of conductii/g research/demonstration 
projects, ' ' 

I 

.The secondary benefits to the students inclu,de<l the four- 
credit course, the enhanced potential for college attendance, an^ 
the advanced preparation, of what would likely be expected of the 
on their entrance to"^bllege, ^ 

7. Materials and Dissemination 

. A.' Course materials ; An incomplete outl^ine of the two, 
psychology sections, two biology Sections, chemistry, economics, 
and history sections of the subject matter was given in Goycher's . 
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first interim report. A short synopsis o*K.e^h course is contained 
in the final report. These materia^ls are not adequate for transporta- 
tion aj\d reuse on other v^ar:ipuses in their present form, e.g., devel- 
opment of similar courses w6uid still require. a great deal of preparation 
time on the «part of the faculty. However, since the courses focused 
oh research, "reuse'<* of identical problems is inappropriate. Further, 
it seems likely that 'the most successful ^courses wohld be taught in 
the area in which the instructor is best versed and most enthusiast4-c. 
Consequently, it may be wise to have the range of topics defined by 
tlie interests and areas of expertise of the instructor. 

' V) 

B. Testing niaterials . A complete compendium (except the 
Strong^ Vocational Interest Blank) was contained in the Appendices to 
the first interim report. These scales included ratings of 30 occupa- 
•tions for personal interest^ ratings of ten occupations on eight 
bipolar adjectives, and, an open ended questionnaire about career 
plans^. The test-retest reliability of "the 30 ratings, the ten 
semantic, and the 27 SVIB f(3v women are all reported. 

The evaluation team is unaware of any dissemination activities. 



8. Project Cost 

The budget for this project was $69,581 to the Foundation. 
The contribution by Goucher was $4,000, bringing the total to . ^ 

$73,"58l. The original cost per particij)ant then was. about $1,100. 
Most, of these coiSts woald be approximately the same^for repeated imple- 
mentation of the design, e.g., faculty time was not fully reimbursed on 

*th^^ current pr^ject^ especially for preparation titne, student - 
assistants ^ould still be needed, and so on. Only the testing time 

"and da,ta analyses time would reduce the budget^- Further, th^ 
bulk of the time of this project was spent ij^acfcivities directly J 
related to classroom activities. Finally, several of th^ faculty 
felt the project would be more successful with a smaller. student- 
to-faculty, ratio. Consequently about $1,000 per participant appears 
to be an appropriat'^' estimate for^'reuse of the project- model. 

' ' ^ . . • . 

9* ConcAusioils .and Recommenda^tlons 

I 

^'rSome of the recomme;idations given below are derived from 
projeclr personnel, while some are the opinions of* the DRI team. 
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Because of the significant, although perhaps temporary, 
decrease of interest in science 7 it is* recommended that 
tfRis format not be reused unless alterations are ma4e. 



2. This^ormat might be used more effectively with higher . 
abilitiy women. This Recommendation, given in the' Goucher 
report^ Is in part due to the fact that there was a * 



positive correlation shown between the grades in 
the course and their ratings of the piroject. Further^ 
both comments from the participants reported in the proj- 
ect report and interviews with the DRI *team, some 
of the young women failed to grasp the concept of 
'research/' and the work ap'peared to be beyond their 
ability. ^ ' " 

A more flexible and concentrated' schedule might be used. 
The final report noted that the one week interval period 
appeared too long to keep sustained interest on the part 
of the young women. Jhe two hour period did not allow 
sufficient work to be done by the instructor and teaching 
assistants. For example^ in the biology experiments, 
recordings on the crabs had to be made everyday. Con- 
sequently, the students could not participate in all 
phases of 'the research. 

Highly motivated students might be used exclusively. 
Although most of the students were ^somewhat interested 
in science, there was some indicatien that the students 
were encouraged by their parents to attend because it 
offered four college credit units for free. Consequently, 
both the girls and the parents- in the upper middle class 
^community saw the program as a practical matter. *In m ' 
some circumstances, incentives, when they serve to ' 
draw inappropriate populations, may not be advisable. 

0 

Basic' research courses may not be the most appropriate 
for high school vomen; ijiis recommendation comes from 
the large number of comments from the participants regard- 
ing^.lack of structure, unsupervised time, a classroom 
atmospher^ and general lack of understanding about 
"research." Research, even under th^^best of circumy , 
stances. can be painstaking, time consuming, and tedious. 
Very possibly, only with an extensive background in the 
^area, does -it become fascinating and worthwhile. Con- 
sequently, it is importity: that' students pick their o\in 
topic areas, or have some "structure" to their investi- ' 
gations. In sum, "real" research/TniV be^onducted with 
more satisfaction with substantial bac^g^und knowledge 
and i^eal interest. ' ^ 

This^ fiirmat- might be ro6re effective with^college students. 
While' a)ccelerated ^c^emic courses have a long history in 
-^-^•■mtional/raotivational interventions ^ the res*earch- 

ited coutses might be most advantegeous with juniors 
senior^ in college in the area of their majors. That 
is, in college, there is still typically an absence of 
opportunity and encouragement for women to' conduct 



independent research. Both from talking to the 
teaching assistants in this project, and talking to 
mature women scientis^ts, research ^xpei::ience in 
late college years was- an important fact9r in pursuing 
their major fifeld of study. ^ By this time, adeqaate 
^preparation has taken place, and research provicjes a 
feeling of independence, confidence, and personal 
satisfaction. Also realistically, the results of 
sophisticated research duriijg the ^ollege years (e.g*, 
resulting publications and more intimate acquaintance 
with faculty) *may be" the deciding factor for admit- 
tance to graduate school. . 

The project might be more effective 'if the students 
had gotten to know each other. As far as the evaluators 
could, ascertain, few of the women made friend's with 
each other during the project. For those interested 
in [pursuing science afe a career, friendship with other 
women ma>^ provide some peer support during work foi; 
atypica]^goals. 
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!♦ 'Measuring and Improving Awareness and Attitudes of 
Girls Toward Engineering** 
Michigan Technological University, Houghton, Michigan 49931 
^Project Amount: $26,000 

Project Director: Clyde £• Work^ College of Engineering 



1, Proposed Project 

, * The purpose of the project* was to explore the level of 

Icnowledge and attitudes of eighth grade girls regarding engineering. 
Specifically, the projS^ct was intended to answer the following questions: 
(1) What level of awareness do eighth grade girls, their parents, 
teachers and counselors h-ave about the job of an engineer, placement 
opportunities for an engineer, and opportunities for women in engineer- 
ing? (2) What attitudes do eighth grade girls, their parents^ teachers, 
and counselors exhibit toward engineering, and women in engineering? 
(3) What effect will contacts with women engineers, information ^about 
engineering and experiences' with engineering-related activities have , 
on the awareness of and attitude toward engineering of eighth grade 
girls from various types of schools? (4) Which method (s) of introducing 
information about engineering is (are) most cost-effective in improving ^ 
the awareness and attitude of eighth grade girls toward engineering? 



The project was to involve eighth grade girls from -three 
different Michigan schoolsv! one in the sparsely settled Upper 
Peninsula and one each from the suburbs and inner city of a large 
metropolitan 'Area* The eighth grade girls in each high school were to 
be divided into five groups of equal size on a random basis. One 
group w^s to receive (1) lectures about engineering, (2) discussion 
with women engineers, (3) audiovisual, and- (4) printed information about ' 
engineering; ^ second group was to (1) perform "hands on" 'engineering- 
relatfed projects under^ the guidance of women engineers, and (2) to 
reheive printed materials about ^gineering; a third group was to receive 
prated information about *en'gineering'Vi«:hout speakers .or projects; 
a fb^th group was to be contacted gnly through printed informations 
proviiS§4 jkO their parents*, and ^ fifth' group (cdntrots^ was not to 



be given^^^y special information at all during the experiment. 

The changes in awareness and attitudes of^ these girls Mth 
respect to engineering were to be used to measure the influence^ 
and cost-effectiveness of different information dissemination 
methods. The awareness and attitudes of parents, teachers, and 
counselors were to be surveyed using' questions similar to those astded 
the girls but appropriately worded for their respective roles. 
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2. Implemented P^roiect 

In 8en||pal, the project went as planned. The study Involved 
students from Five different junior high schools in Michigan, about 
1,000 girls an<i 300 boys, mainly eighth- graders but with some 
"seventh and ninth graders for comparison purposes. Three schools ' 
.were Involved in the experimental treatments. Two schools were -locatedy 
- In a large metropolitan area, one inner city and 6ne suburban, and 
the third was one of the larger schools from Michigan's sparsely 
populated Upper Peninsula. In addition, students at two other 
schools were u5ed as controls and for supplementary tests but were 
•not subject, to the program of treatments. This group included Uoth 
roales and females, as we'll as seventh, eighth, and ninth graders. 

( * 
The girls at each of the thuee experimental schools were 
divided into five groups of equal size for the experimental aspects 
of the study as seen'in Table 1. In two of the schools, assignment 
to groups was on an alphabetical basis and in the other it was on 
the basis of homeroom assignment. Students who dropped out or 
changed schools during the year were omitted from the final comparison. 



TABLE 1. TREATl-IENTS 
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Grcr^p A treatment (presentations by women engineers) > The treat- 
ment of Group A at each scb^ool started in November with an a"udiovisudl 
presentation. At trie' Inner City- school which had ^10€ percent black 
enrollment, the film "A Piede of the. Action** was^used. At the other 
tvo schools, which had- only white students, an adaptation of tlfe 
slide-tape s^ow "Creating a Better World through Engineering'* was 
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uS2d* Several slides in the original set were replaced by others 
chbsen to portray women and minority engineers in addition to 
white males* The primary treatment for Group A consisted of three 
^.ive presentations by women engineers* In February, a woman 
'engineering student visited each school, told about her experiences ' 
as a student and how she perceived engineering -as a career for 
women. Two^ different students were involved in these presentations, 
^ a bjack student at the Inner City school and a white student at the 
other two prese'htations * The third presentation was in March by a 
woman practitioner of engineering .frrora industry. The presentations 
emphasized what engineering is like on the job. The final presenta- 
tion was made in April, by a woman electrical engineering professor, 
the co-director of this project. She discussed the ways in which 
a career in engineering can be combined with marriage an<j a family. 

Girls in Group A receilved printed matter at intervals, 
usually about a week apart. These items included most of the guidance 
material available from ECPD, the NSPE piece, two Engineering Manpower 
Commission bulletins, some SWE material,' etc. 
* / 

Group B treatment (engineering projects) . The Group B girls 
participated in four engineering projects chosen from Civil', Mechanical, 
Metallurgical, and Electrical Engineering. Each project took one 
class period, about 55 minutes. -The first three projects were adminis- 
tered by undergraduate engineering students, all women except for one. 
The last project was handled by the woman engineering professor. The' 
goal of the projects was to give the eighth graders a feel for engineer- 
ing through hands on experience with pimple engineering problems and 
equipment . * ' ^ , 

Group C . Group C received the same printed materials on 
engineering as Groups A and B but had no special programs, projects, 
or contact with tj^ ^ resource^ persons . ' 

Group D . 'Group. D had no programs, no projects, no discussions, 
and no printed information. ' However, their 'parents did receive the 
same information as parents of Groups A, B, and C. 

' Group E . Group B at each school -was a control group* Neither 
the girls in Group E *nor their parents received any information as - 
part of the project. They<did, however, complete both the initial 
and final awareness and attitude surveys.^ 

It was not possible to insulat^e Group E from' the giris in 
the other groups in a project extending over eight months. They ^ 
were in regular social contact and in -various claSl^B^" together . - The 
controls, there<for^, were expected to have received some information 
and ^^ve been influenced to some extent by their peers in other ex- - 
gerimehtal groups. This influence or contamination of .controls was 
expecteoV to be* observed as changes in som.e responses to* the awareness 
and attitude surveys. Tjie sape logic, however, applied to each 
experimental group. ^ • . 



Group E' > To provide a check on this* eventuality, additional 
control Groups F/ in tvo other schools were 'surveyed at the same 
times in the fall and spring without any informational program > being 
provided to the students, jjjei»r parents, ' teachers > or counselors 
as a part of this project. Comparison of initial and final survey 
responses of this group was used to show whatever changes would 
result from information ordinarily available to janior h^gh students 
at school, through the public media, and from normal maturation 
processes. 

Parents , Parents of all the experimental girls w^re asked 
to respond by mail to the attitude surveys at the beginning and 
the end *of the project. During the course^ of the project, parents 
of the girls in Groups A, B, C^, and D received at home through the 
mail essentially the same printed information on engineering that 
the girls in Groups A, B, and C received at school. Parents of girls 
in the control Groups E and E* re^ceived no information about engineer- 
ing at any time from project sources. 

Only one parent in each family was asked to respond to the 
survey, the choice of respondent being left to the family. Hovsver, 
the same parent was requested to respond to both the initial and 
final surveys. - * ^ 

Teachers and counselors . All faculty members involved with 
eighth grade girls at the three experimental schools w^e asked to 
participate in the attitude, surveys at the be'ginning and end of tne 
project and each one received a set of printed information selected 
for them. 

9 Not all parents or -teachers were persuaded Xo respond to 

either the fall or spring survey but literature was not withheld 
due to lack of response. 

Survey instrunent validation '. . iVie attitude survey instru- 
ments were developed with assistance or a consultant^. Dr. Wayne 
W. Welch of t^e Educational Research and Development Office of the ; 
University of Minnesota. Tne preliminary version of the instruments 
were tested on three different groups of g^irls. Tne firs^ g^oup 
consisted of 12 eighth grade girls £rom a local school vhtT'wBnt 
through the forms , individually .in the presence^' of their^ school 
counselor who also seryed as a consultant for the projeqt. The 
survey instrument was next tested with' twenty -13 and 14 year old 
girls who were among a thousand participating in various "eA-plora- 
tions" included in Michigan Tech's Annual Slimmer Youth Program. 

The third group with whom the preliminary version of the 
survey instrument was tested was a set of 104 high school girls, 
mostly eleventh graders. The' praliminary sUrvey instrument was 
administered* to them oh the last day of a, five day intensive work- 
shop entitled ''Woraeni^v Engineering." GirJ.s had been selected to 
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participate in the workshop because of their higTi acadlmic achieve- 
ment and demonstrated interests in sc-ience and mathema^cs* 

The survey instruments consisted 'of four parts: engineering 
awareness, career attitudes, a semantic di'f f erential and a 
Biographical and interest inventory. The questions about engineering 
sought to determine their awareness of and attitudes toward engineer- 
ing careers, job placement, advancement opportunities, etc. The 
questions of the students' future careers sought to asses§ their 
attitudes toward and realistic knowledge of their future lives as 
adult women. Questions concerned career aspirations, career-family 
conflicts, traditional vs* nontraditional .occupations for women, etc. 
The awareness and attitude surveys used 'with parents, teachers, and 
counselors asked essentially the same questions as those asked of 
.the girls byt wording was changed to be 'appropriate for their 
respective roles. ^..^ 

■^he project^direc ted all five schools in the fall of 

1974 to/te come familiar with * the school's facilities and environments, 
to mee£^ the priocipals, and to confer with the project contact 
persons. All, five schools provided wholehearted cooperation. 

In September, an all day planning conference was held at 
which all key individuals got acquainted, clarified who was to do 
what,' made ^several important decisions about the sequence of treat- ' 
ments and settled on an overall calendar for visits and distribution 
of literature. • 

The fall survey was administe)^ during the last week in 
October or the first week in ^ovembep except for a follow-uD early 
In^-^ecember of some absentees at Barbour. The Spring Surveyb^s ^ 
given in April' and May. The contact person also distributed the 
form to faculty members. Questionnaires were Miled to the parents 
with a cover letter on the junior high school letterhead signed 
by J:he local contact person. . * ^ 



» 3. Obstacles to Imnlementa 




The final report documents* a vdciety* of di*f f icT>lties en- 
countered in the administration of the treatments. They report that 
mor6 diffe^rent individuals' were^ involved than originally planned, 
especially with Group B. The dontact person at the^ Inner City school 
strongly adv^,sed minimizing the number of whites who would visib 
/their students and suggested scheduling the audiovisual 'presenta- 
tion and the minority .resource persons first* At the suburban school, 
where the busing issue had recently created ill feelings, the contact 
person advised against the use of any minority resource person. 

Some scheduling problems were 'also eVicountered, *'e.g. , . * 

weather and. so on. A .combinatior\^cf cotpplications resulted in si:^ * 
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different engineering students being involved instead of three 
as intended* 

/ The treatment, grouping at the Inner City school all but 
collapsed because of a 30 percent drop in enrollment due to the 
recession which climaxed during the project* As a result, 
several homerooms were combined which; shifted some girls from one 
treatment group to another halfway through the project^. Data for' 
those with nixed treatments were removed from the groups before 
statistical evaluations were carried out. 

Problems were also encountered in dealing with. the 'girls in 
Group B, and to a lesser e*xtent. Group A. Some of these problems 
stemmed from difficulty in scheduling the girls -.to report to the 
d^sTred room at the desired time. About one week in advance the 
contact person at each school usually sent a mimeographed list of 
all girls who would have to miss any class in order to participate 
in the project. On some occasions teachers refused to -release girls 
from their classes despite the advance notice. In addition,, control 
procedures at the school usually required that each girl be issued 
a hall pass so that she could leave her regul^^;3sy scheduled class 'to 
attend the project session. Sometimes passes wer§"not issued for 
every girl and some passes were misdirected. '^In addition, the ^ 
junior high schools were often short of space and sometimes had to 
accommodate other projects at tihe same time.' On at least two 
oaccasions this resulted tin the scheduling of some other group info 
the room assigned to the project group and hdsty compromise arrange- 
ments had to be made. Another problem encountered toward the end of 
the project was that some girls refused to attend the scheduled 
session either because of a competing event, e.g., a Kung Fu movie 
being' shown in their English class, or because they had lost interest 
in tne project. All these problems added to normal absences. The 
^consequence was that not all gi*rls in any group ^ot the same experience 

Recruitmeiyt > The project encountered no serious difficulties 
in obtaining the sample of students, since it wa^ not optional, 
but arranged through the adi^nistration. . They did, however, have some 
difficulties in retention (cf. Section 3 obstacles). 

The 'cooperation of the parenl^ and teachers was not* out- 
standing. The initial approach to t^p? parents was by means of* a, 
letter over the^ signature of the contact person or principal of the 
respective junior high schools on their own school stationery. Ishen 
responses^id not ,come back at the rate hoped for, a follov-up 
letter was* sent to parents by the project director on University 
letterhead. The follow-up letter for the fall survey was accompanied 
by a second copy of the questionnaire in case ^the first had been 
misplaced. For the spring Survey, the cover letter with the survey 
form and the reminder letter to slow respondents were both ^signed by. 
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theMirector. Between 7 percent and 35 percent of the parents at 
the different schools responded -to the spring survey, roughly half 
the n-umber responding to the falj. survey* 

, The response rate for the Inner City school was less than 
half that for the others, presumably because of less emphasis on 
printed media in their culture and-^ess contact of those families 
with professionals. 

Teacher response td'the surveys was considerably short of 
unbounded enthusia sm although between 32 percent anc^ 95 percent 
responded. However, persistence on the part of the contact persons 
elicited responses from a higher proportion of the teachers than 
could be achieved with parents. " • • 



4. Project Personnel and Consultants 

Many personnel were involved in this project. Most of the 
administration was conducted by Dr. Clyde Work, Associate Dean h^f 
Engineering and Dr. 'Martha Sloane, Associate Professor of ElectrtLcal 
Engineering.^ Six different engineer students were involved in tjhe 
demonstration projects as well as some industry representatives. 
Dr. Sloane also gave one of the sessions for treatment Group A, and 

5^ Priinary Outcomes 

A. Experimental outcomes . These data appeared to be amenable 
to statistical analysis. No results of any such analysis are given; 
rather the final report has many long and complicated tables reporting 
a percentage of cHang^. For example, a scale based on a possible 25, 
reported a change if rom a mean of, 19. 32 to 20*. 19 as 4 percent. Further, 
because of »the way the labels were constructed, it is sometimes 
difficult to understand what "changed" or what the percentage repre- 
sents. Since ^no standard errors were reported, the evaluation team 
made judgments ^l^as^ed pn the magnitude regarding the possible level 
of significance if statistical analysis had been run of the differences. 

Engineering awaren^s and career attitudes . There appeared 
to be no s^^nficant differences between the fall 'and spring surveys 
in any or the fi^Bscales (engineering awareness, feminism, career 
moVivation, pared^BL interest or engineering career) between; 

1. the ^^Ftypes of control ^g^oups 

2. the types of treatment groups 

3. the treatment and control groups 
' 4. seventh and eighth graders 

5. males and females (with the possible exception * ^ 
of the feminism scale) 
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6/ no effect of literaturer on parents " 
7. no effect on teachers 

The only substantial differences appeared in the baseline 
Surveys of ^ the schools: the Inner City school scored lower on all 
indices than either ttie rural or suburban schools. There was no 
difference, however, in the pepentage of change between the schools. 

Semantic differential. There was no consistent or signifi^ 
cant pattern 'to these results. 

Biographical-interest invent&ry. One result of the project 
was the identification of differences between girls who scored 
relatively high and those who scored relatively low on the Career 
Engineering Index. The responses for the Biographical Inventor^ were 
analyzed for girls who scored highest (top fifth) on-TR^ngineering 
Career Index and those who scored relatively low (bottom fifth). . 
Results th^t have a chi-square significance of 0.05 or better indicate 
that girls who are most interested in engineering are more^ "likely to: 

1. characterize themselves as "constantly active" 
* ^ 2. have a "strong" interestin fixing tlj^ngs 
read outside of schooi-^""^ 

4. sjiend a ifloderate amount of time pn photography 

5. spend a great deal of time on chemistry 
^^6l regard puzzles as interesting 

7. have helped considerably in emergencies 

8. suggest 'Projects to friends either occasionally 

or frequently ' 
' 9. have a math (but not a science) grade of A 

Some observations obtained from this study are given in 
Michigan Tech's final report. #i|^e differences ob^ervedyincluded 
the following. 

1^ Comparing the effect of treatments on girls with- ' 
.the highest initial scores^ on E^ineering Awareness 
with those with lay initial scores suggested* that 
* ^ th^ treatments h^d a pronounced positive effect on^ 

the high scores but a lesser or even a negative effect 
on the dthers. 



^,-e exposure of Group -A and Group B resulted in a 
greater increase in values of the .EnginFfering 
Awareness index from fall to spring' than observed 
in other treatment groups. *• No consistent differences 
could be observed iq otK4r indices. 

« 

3. Responses obtained from students at the suburban 
and rural schools resulted in from 4 to 37^ercent 
higher values for the five indices used than^ f or 
' students at the Intier City school, but there were 
*no ctear cut 'differences , between the suburban an 
rura^ schools*^ 

- ' ' ' ' so'. ■'" ' 
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4i Controls at experimental schools did show some changes 
\that were not observed at schools where no treatments ' 
were carried out, presumably because of communication ^ 
, with students receiving information about engineering. 

5. The Engineerings Awareness and Feminism Indices for 
parents who received literature about engineering and ( 

^ careers for women inpreased by 12 and 8 percent relativ^ 
f • to controls and 2 to 3 percetit for other indices. 

6. In the control schools where seventh' and eighth grader's 
were compared, the indices obtained were somewhat' (\ip o 
to 10 percent) lower for eighth 'graders as compared 

^ to seventh gradiers. . • * 

7. In the two ^cronfroL schools where boys and girls were 
compared, boy^s' Responses resulted in* higher (3 to 9 

0^ ^ percent) valu^^ of all- indices than. girls except 
' , . ' feminism for which girls were 20 percent higher. 

8. Mpst, studettts in each of the schools did shpw con- * 
-diderable interest in the "hands on" projects and 
cooperated in these activij:les. Most of the Group A ^ * ' 
presentations were also ^11 received but the greater, 
formall^y/'and lesser decree' of ^tivity made- it harder* ^ " 
to create enthiisiasm. r , ^^-'^^^ ^ ». 

9. ,The printed matter was, to a large ^:^tent, over the- ^ 

heads of the eighth grajj^s except as resource material 
for a paper that might have been assigned. There were ' 
two noteworthy^exceptions: The "Quincy" ;:omic book 
(f"™£he General ^Electric Company) and thf booklet 

"Engina|ring: Creating a Better World" (distributed 

by th^Engineers^iouncil' ^or i»rof essional Development) 
which made liberal use of cartbons. Two more expensive 
booklets, WOMENGIiJeER develjped^'by ^dents at the 
University of Illinois and distributed through ECPD ' 
and the GE slick paper multi-colored booklet "What It's 
-.^^^^ Like to be an Engineer" also attracted special atten- 
tion. Some of the other pieces werB excellent^or 
well-motivated adults or senior high school students V 
seeking information but less appealing to the average 
eighth grader. 

B. Participant impact survey . ^Because the names were not 
available, no independent impact survey was Conducted. 

C. Site visit .^' The site visit was conducted in November, 
1975. The evaluation team met with Drs. Work and Sloane, several 
conselo^s, and several students including one who ifan the demonstration^ 
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project in the Inner City school. The team thought the personnel to 
be very competent. Howevejr, the staff was very discburaged about the 
completed project because of all the logistical difficulties en- 
countered in implenenting it and were not convinced that they had 
made any difference. We gDuld not ascertain how loi>g they had felt 
this way and wk^er it could have influenced^ the experimental' 
results. It lik^lssinf luenced the writing of the final report that 
was a year and a halfSLgte. 

6. Secondary Outcomes * . * 

Michigan Tech has increased the female enrollment from 10 
In 1971 to 200 in 1975. Although the effort toward recruiting women 
started when tjie school was in financial trouble ^nd needed more 
students, the^ evaluation team was told that there had been a dcamatic 
change in the awareness of male faculty members. The University now 
has special programs for female students where women soend evenings 
together, have othef female contacts for special problems and per- 
sonally answer inquiries from potential female students. In sum, 
these programs appear to be increasing the institu"tional' support 
for females. ' — ^ 



7. Materials and Dissemination * . ' _ 

The pro jec7 utilized existing printed a^nd audiovisual 
materials rather than developing its own/with-the exception'pf 
the survey instruments. 



8, Cost 

>- • . ' , 

The total cost of the pijogram amounted to $26;000». ^ ^As^ — - . . JT 
broken doym by^the projec^pCtneo' three categories, the project director 
distributed the total cost apprpximately as follows: 

1^ ^ development and admiVdst^rihig tr^*^ur^ys* $7,000 

2. planning and adminis^r^ion%if^j^KieL tr^ $12,000* 

3. analyzing and re^rting the results: $7\oO : 

Literature.' The cost of the literatute distribution ^mounted 
to about $1.55 per s^ihient,- teacher, counselor, andWents for the ♦ 
brochures plus an equal amount to cover the cost of planning, select- 
ing, and distributing it.^^ *\ ^ ' ^. 



A ^eatments. The cost of t};e Group A and B treatments 
Miounted to about $30 per student including cpsts o^f salaries, travel, 
supplies,, and administration.-^ In individual one-shot programs, costs 
of these kinds of activities can often be minimized by absorbing 

' <- • - 
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administrative tine in the duties of existing stafif, relying on re-, ' 
soufce persons contributed by their employers (as Was- the case for the 
engineering practitioner in thl's project), bortowihg audiovisual 
material, etc. Fo£>»-^:^Bga;rf<iale effort, such ^avi,ngs could not be 
expected arid the cosJts suggested wou^d'be real.- , ' ' ' ' 

9. Rectjnmend^tions and Conclusions . - ^ . r * 

In general, this report tended to un\ 
recommendations* - For example \ 



underscore* our earlier 



1. The proj^ect appeared^to poiht up the need for i^tech- ^ 
d^cal assistance and standardized evaluation instruments' 
for -project dira^jiors. Specifically, it is difficult 
to tell whether the treatment made no difference or ^ 
whether the evaluation instruments were, insensitive 
^'^^ , to the- changes, 

?• It does not appear to be adv^tagVous to try to 

persuade girls to choose science-relat'^ed careers; ^ 
' , rather it seems ^that reinforcing existing proclivities 

is more effective and eifTcieht. This is supported 
by the observation which commented tha^* girls with- 
the highest^initial scores on 'the Engineering 
A«7areness index were positively affected by the treat- 
ments, whereas the low scorers w^re negatively affected". 

3. The project also pointed tip the frustrations and " ' 

logistical difficulties encountered by outsiders * 
trying to work with public school system's, as noted 
^ in the Policy Studies in Education Project. 
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J. "Workshop for 'Guidance Personnel: Engineering and 
Science Career Opportunities for Women" 
Michigan Technological University, Houghton, Michigan A9931 
Amount: $31,500 ' . 

'Project Director: Clyde E. Work, College o'f Engineering 

1, Proposed Project 

The objective of the project.vas to examine 'the following three 
questton^^ ^ . * ' » ^ 



1. Can the awareness -and attitudes of counselors and 
' secondary school teachers of science and mathe^^ticT 
toward scientific and technical careers for women . 
be improved by conscious treatment? 

1. How much improvement in awarentss and attitude can 
1| be achieved in a short peripd of time?. 

' 3. What changes in behavior will ^result from thfe 
anticipated changes in awareness and'at tutude? 

^ The mechanism that was to. b^ employed was a two-week worV^sfiop. 
Thlrfy-si:^ partici^pants^ were to be selected to form six project/gAups , 
each consisting of four guidance counselors . (three f rom liigh s(L(Jls 
and ojie from a junior high school) and two' teachers of science and/or 
mathematics* DistdMjxion between males 'ajid-'f emales was fo be based 
on- the proportionjfin tne counselor and >deacher populations of .Michigan 
Participants were to be chosen 'from scjirbols within about 500%iles 
of the worksh6p site to minimize trairfeportation costs. 

%\ The* program was to consistlL^f about seven" half-days of presen- 
*tations by outside resour.ce people and discussioh of the fi'elds they \ 
describe and information they preS'ent, five half-days of field trips, 
five half-days group project wor)c, and three half-days df planning, 
and project presentation and evaluation. In the project phase of the 
.workshop, each gfoup wa§ to- choose an Approach to follow in presenting 
information t(^ stUdei^ts in grades 7 through 12^. to critically evaluate 
exist;tng materials, to recommend changes^ an^x^velop ^r revise some 
materials; and decide on. a strategy for using the materials. ^ 

Tq measure changes in awareness and attitudes 'of workshop 
participants an evaluation instrument was to be ^dminis'tered at the 
time, of ..application to attend the workshop and again at the end of 
•Che workshop. Changes behavior w6re be identified by use of 
a second, ^ess formal ins-trupient * to be developed by the participants , 
themselves during the workshop. The^ instrument will be self-administered 
Tat the end of the school year following the workshop, and it will call 



for judgments about the e^tenfto which certain overt behaviors telated 
to career guidance changed in the year after t^e workshop as comparec} 
^th the jrear preceding it, * ^ . 

2. Implemented Proj'ects / ' ' ^ 

Off the Vhble, the^.pToject' went as planned and was conductfe'd ' 
' August 2f fhroughJ^ugusG, 15, 1975. The workshop participants divided 
into groups of .five or six individuals. Thtough presentations by 
.resource persoifs, laboratory experiences, field trips, audiovisual 
.aids, printed literature, and group projects, participants were 
e^tposed to information and developed strategies for use in career ' . 
«uidai^Ce efforts in their own schools. Housing, traveled nfeals 
•were paid for by the grant. 

Recruitment. A .flier announcing the workshop and inviting 
applications was sent in April of 1975 to 1,508 junior and senior 
high' schools within a radius of 500 miles of the campus. Each school 
received two announcements : one to the principal and 't'ne to the 
.guidance .department, ^ne hundred and sixty-fi{ve individual's 
expressed interest and 102 f orma^applications'were received. 
Thirty-six were chosen, primarily on "a demographic basis.. 

bnlj^departures from the proposal were in the\background 
of^the partic;ipants, 'Almosj: half of'' the- participants were women, 
inost had over ten yea^s-of ^xperienc^ came from large public schools, o 
^ from rural senigr high schools. Although a concentrated effort was 
made, no /-minorities participated. It had also been anticipated'-that 
a higher percentage of males and guidance counselors would attend, 
e.g,, it was .to be two-thirds male and/or teachers, but only about 
one-half came from these groups, 

3> Obstacles' to Implementation 

No obstacles to implementation were 'described other than the 
inability to^ obtain minority/inner city participants, v 

4> Project Personnel ' ^ i . . 

c • • 

There were four individuals on. the team that administered 
,the projec^ They were: Clyde t^ork, Associate Dean of Engineering 
at. Michigan X|ech; Gladys Q, Dawfeon, Associate P-rofessor of Chemistry 
qf MischigaTv^ech; Michael L. ^gin, Associate Professor of Science 
Educatibn at ^Michigan Tech;^ and Mary L, Bucklin, Corfrffelor at 
Hancock High' S^chool, Michigan; .'Dr. l^rk served as-project director, 
with responsibility for visuals and printed materials and cpntacts 
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yith applicants and participants. Dr. Dawson was responsible for 
. the laboratory experiences;' Dr.',Agin;^ the group projects; and 

Ms. BucJclin, the field trips. The entire team was involved in 
» participant selection," administration, evaluation ^||^ reports. 

( T^re^ource persons were four women an.d four men,' rep/e- 
•senting th^ Society of Women Engineers, the Scientific Manpower 
^ Commission, -Engitieering Manpower Commission, the Federation of 
Organizations^ o^ Professional Women,' Private Industry arid the 
Collefge^ Placement Council.., • . ' . . ■ 



5. yrtmary Outcomes 

A. .Experimental outcpmes .. , - 

. 1. Changes, in ^tti'tudes 'ai;id' awareness toward engineering 

and careers for Women., As P|||.of the applicant procedure, all " 
. applicants responded to a 51 ^pi semantic diff ei^entMl/troie-false 
survey instrument intended to a^ess their , knowledge and attituSes 
toward engineering and careers for.* women"". T?ie same instrument was • 
administered &t the ^nd of the worlcshop. Th# group applying, btit 
not participating, was not resurveyed'; consequently, the partici- 
pants served as 'their own control .group, and the differences 
between the pre-test and the post-test responses were used as one 
measure of effectiveness' of the. workshq^. ' . ,.' ^ 

r ■ The final report indicated that (1) the participants were ' 
r^Ppsentative of the applicants reg^^iing the pre-test meksure; J . 
(2). there were consistent and significant increases in the'^nowl^ge 
and awar.eness of engineering between the time of applicati^ anithe , 

- end of the workshop; and (3^ there were consistent Sut'.smaller/^hif ts' 

_ in attitude? toward careers for women. 

fh^tems wer,e arbitrarily clustered int^^eight groups y4nd' * 
■-the, perc^tage of change toward the "correct" ^wer wa^ calculated . 
^ There werW, ^however; some problems with*the data analysis. For example 

"don't kno^" was lumped on a .scale with yes and no.. Further,' the base 
■ rate 'SCO i:/s were quit^ high on some items. Filially, the data given • 
In tl^e report were inadequate- to condufct tests of sigr^if ioance and^none 
were reported. Cons^uently, conclusion's abo.ut attitude change cann9t/ 
be made. * , ■ , " ' > v • ' 

The project, however, appeared^ to favorably influence attitudes 
and awarferress/f engineering a§ a field. The most convincing part of ' 
these data,,i«^its cortsistency : the change between pre- and post- 
responses was always toward the answer key^d as correct; only two 
of the 51 items did not'^how an improyemejnt (however, one of the 
items that showed slippage wa^ "girls should not plan to .become. ^ ^ 
Engineers"). V | ' , . 



2. Participants inmediate evaluation of the workshops. The 
participants Responded to. a questionnaire on the last day of the 

■ ^orkshop. The participants gave c'he* following ratings of the 
relative importance -of the wo.rkshop components; first was the 
laboratory e.xperiences , followed b3Q,resource persons, audiovisual 
aids, discussions with role models printed material, .group projects, 
social activities, panel discussions and field trips. . / 

3. .Survey from one year: following the workshop:. The par- 
tici{)ants formulate.d questions to be, used in a "y^ar. later" survey 
to indicate haw their behavior in caraer gQidance activities had 
been altered. All "but two "of the resfiondents completed this survey.* 

^ Ti^e comparison of time and effgrts between the year before 
the workshop and th6 year after showed that participants' did report 
Increase in t^e attention .they- gave to nontt-a'ditional careers for - 
women; Although not ^calcCilate'd in the final report, at least some ' ' 
'° items' appe'ared- to- reach the significance" level, ' 

■ ■ ' ' . ' 'I ~' 
p'^ticipants' indicated thW specific activities thev had 
efagaged in during the interim year.- Participants indicated that' 
' they^had rec«{tacted the workshop resources jersons, had used the ' 
material, generated by the .groups, passed on information tc students, 
> other teachers "or counselors, administrator^, parents and'the news' 
media, contacted -other worksjiop par||^ci?ants and changed various - 
•counseling activities. Because the questionnaire was • specif ic, \ 
it may Have increased the reliability even though & 'before/after 
.'Cbmparison Was not, conducted. • The responses regarding .the interim 
actions -are g!i.ven below. , • ^ • , 

W,d you co'ntact any. of th^ workshop resource persons or staff for 
further ijifdrraation or^help duripg the. school year? Who? 



11 yes 

y 



24 tio 



Did you^ use any. of the ma.t?erial generated" by your project group or 
• Ptkersjjroj'ect groups? Which?, -How? 
•' ' ^ •.. .. '• ' 

31 yes ' ^ . ' ' 

4 no ' . 

: 1.^ . V, ^ - ^- ■ \ 



*The repo-rt does not sta^e whether this report was aaijred to 
thie participants 'a year- later.- In el^ther event, knowing .some the 
. questions 'to be asked, may have inf luenced^behavior * 
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Did you pa^n^to or use ii^fo^atlon obtained frol the workshop with 

Yes' - Yes 



Yes', 



a) students?^ 34 ■ • d) adninistrators?,^^?^^ other' 1 

c L'^^e^'oL/.^ • >P--^^^ ^ none"- 

c; coun^selor*? 23. • f) news media? 5 

all responded ' - • • 

^ti!':;oKoTylT "^'^ °' Par.l«ip,„.s during 



• 13 yes 
22 no 



"^JhfLZrJ^:''' ^«"='P-"^rb„ ,o„r projec. gro„p duri„g 



■12 yes 
23 -no 



^^r^ ^^'^^ been, more aware gf the prominence 'of 

, women in nontraditional caTeers' ' ^ P"u.nence or , 

32 yes - . ■ ' ' ♦ , > - 

2* ' ' ^ 

no 

^^l^n^Jfr^^' activities did you' carfy> on ' to eix'^ourage/females- to. 
•consider nont*aditional careers' *- ' • 

. • • , . s . ' ■ \ ' ' ' ■ 

a) orgapize a career fair2\ ' \ - • ' l' 

•■^ ^ b) 'teach career education? «» ' * . .... ... .. v. 

• C^'contiribi/fe-to a course in career plication' " 15 ■ ' 

d) -develop ^a ney course in career- education? ' , 10 ' ' 

e) conduct- a parents workshbp?^, ' 3- ' 

f) organize -a career da^ 'for students ^nd parents? "s" ' ■ ' 
g; others? j ■ ■ -c. * ^ 

/no re'sponle. ' ' ' >~ s ■ C c ' 

■ ■ " • # > ■) . ' , 

^If T "'^^ specific. facts or informt'io'ft obfdined as 'a -xesult 
'''oLn^ i--"y2ites or tests you have written. . progS ^ - 

, 'Si? " structur.1 cha^gl if^ur^ 

« 28 yes . • * * . 

■• . . ^ • 

' ,11 yes . ' - ■ ' _ • \ ' "* 

. • " 22 no^ '-^^^ • • ■ ■ ' ' 



.flave you expanded your search for nontraditional , careers for women " 
as a result of the workshop? 




Has your i'mage of careers for women been 'different this year than 
oerore the workshop? , 

31* yes * s ^ ' . * ' 

> 4 no - • ' 

Do ydu fe^jou have ^changed students' (as a whole) attitudes 
toward careers for women? 



26 yes 
8 no 

1 no resDonse . 

Did your principal and/or others ^on the acfiool staff ask or make any 
specific effort to discover and use what you learned at the 'workshop? - 

♦ 

^ 16 yes* ♦ ^ ' or ^ 

. 18 no ^ 
* 1 no^ response 

B. , Participant Impact- Survey. • Because the participants were 
not. women choosing careers ,^ knd participants- were surveyed a "year 
lateK by projectapersonnel , no independent survey 'was- conducted bv 
the evaluation team. - « . , , • . ^ 

<3 . , t • ' , . » ♦ • 

■ • /. ■ 

6> Secondary Outcomes ' * , ' 

* It se-ems possib;e that the real strength of this DT:oieQf*may - 
be in it s secondary outcomes. As mentioned in the above' section 
on the follow-up survey, the participants reoorted their activities- 
in the year succeeding the Workshop. These people reported' they 
passed/on the information obii^ined at the workshop to:" 

students: (n=34) ' " v - 

' yotlier teachers (n=>32) / ^. ' ' ' 

other counselors (n»23) J 

• school: administrators (n=20) ' ' - 

' • -parents of students •<n=14)' . I , ^ ' 

# ^the news media (n=5) \ 

) 
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Furthe^ there were at least 67 reports of career guidafnce 
activities encoofa^^ifig females' to choose nontraditional careers. 
Among these 67 reported activities, 11 workshops that included 
parents were conducted. 

The figure indicates ' that *many other persons who both 
directly and indirectl;^ affect young women's career thoice^ were 
reached' by the workshop participants? Although the level of 
interaction and attitude chai^ge cannot be estimated from the 
data provided, it seems saf^e to assume that their level of avare- 
i^ess of career optiori^for women was increased t^ some ^tent. 

y. Materials and Dissemination ' 

The outline of .the workshop- and^ the papers prodtic^ by the 
groups of part'ic^ants were the*only "products.'* To the knowledge 
of the evaluators^- these have not received €iny formal distribution. 



8\ , Costs 

The total costs incurred, for the project were $31,\500. It 
is estimated that^the direct costs .to replicate - the project 'Would be 
abdut $16,000. This includes ^travel, lodging and food for both the 
participants and the resource ^)ersons, as well as printing,^ phone 
calls, etc. .Consequently, the cost per participant is aboJt $A00* 

» • ' / ' \ " - . - 

9> ' Conclusions and Recomihendatjons ' 

, 1. The approach appears to have, been succe^'sful anfe 
should be 'replicated. We feel" that the* leverage 
and ripple effects for the- community may make it ^' - ^• 
an effective mechanism to encourage >rdmen to 
ch'oose science related careers. 

Since' some of the people) incoi'porated theoWork- 
shops with their vacations, cost^haring ' 
arr3irgemeftts"l5etween the university and the par- 
ticipates might be investigated. Tnis would - . " ^ 
4lso set up a mechanism whereby the runivCT4ityl 
hosting -the workshop would benefit. Consequently,'' 
it 'ilfcL impro.ve the chances for continuatiprn' without 
additMoal federal funds. , * ' ' ' 

3V^ It may be possible to convey the same information 
in a shatter period of tim^, i^ necessary, and it 
may be more cost-effective to (jonvey this kind of 
information to all school personnel on the job. ' ^ 



/ 



ERIC • . ^ - . . ' SO •^'^ . " 



^ome of the group projects 'proposed/neans of 
shying this information with parents through 
PTA programs, etc. We feel these approaches 
deserve exploration, e\g,, the workshops, . 
currently designed for the young women could 
also be presented at parent/teacher functions 
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k ''Promoting the Exploration of Personally Relevant Career ' 
* ^^Options in Science and 'Technology'* 

The^xnerican College Testing Program " 
Proryect Amount: $49,794 ^ 
Prj/ject Director:" Dale J, Prediger ' / ' 

/ . ' Director of Development R^sfearch 

ducat^onal Level: Secondaijy 

1« Proposed Project • ' ^ , 

• This project propos^ to foius on ninth and J:welf th grade 

girls who had not previously expressed an interest in a career in 
science or technology. The primary bbjectives were to evaluate / 
the effectiveness of rep^licable procedures for stimulating the 
exploration of, ,preferenc-e for, and dlanning toward science/ 
•technology careers on the part of girls possessing personal 
characteristics assumed to be compati'lile w^ such careers. The 
secondary objectives were to identify ke perceived barriers, tTTe"- 
Information needs, and facilitating factors related to the con- 
sideration of careers in science, as identified by girls with ^ 
high potential for such careers. The project proposed two distinct 
studies: one for ninth grade girls and another for twelfth grade 

V 

' In the ninth grade study a sample of 360 academically 
capable girls in three high schools were to be stratified according ' 
•to occupational preference and educational aspiration, -and then 
randomly assigned t* experimental and control groups. The experi- 
mental groop was to eomplete a nonsex restrictive interest inventory 
.and subsequently receive a report of results that identified specific 
job families related to" the individual's expressed interests. A 
second stage treatmeat was to include grbup discussions ,of career 
planning' aid and procedures. 

In the- twelfth grade study 1,000 girls not planning college 
• major in sciencfe/ technology but having relevant academic potential 
were to be identified from among the 120,000 college bound girls • 
taking the ACT Assessment in October 1975. All subjects were to 
I repeive score reports including a section, relating their career 
interests to college majors and job families, and booklets on 

f educational and vocational planning. Five hundred exoerimental 
feroup subjects-, divide^rinto low interest and high interest groups 
vrould also receive^wo mailings that noted their potential for, 
science careers and encourage their -exploration of such carders ^ 
.by' providing re;lated career infonnatian. 



The project was expected to provide statistically evaluated 
and generalizable evidence concerning the effectiveness of a non- 
sex restrictive interest inventory, and otner interventions for 
stimulating girls' exploration of science careers. Outcome measurers 
.would include amount of subsequent career exploration, changes in . 
career preferences and plans, and erirollment in science-f elated ! 
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2. Implemented Project 

^ Both experimental designs (ninth and twelfth grade populations) 
were conducted very much as they were propos^ed. Many of the details 
of selectxon and assessment,, however, were developed as a result of 
increasing krtowirdge- and sensitivity to the procedures being investi-' 
-simultanepusly conducted ah' experimental program of 
which the NSF project was only a part. 

, ' Ninth grade program. In order to select experimental and con- 
trol grcj^ps matched on selected characteristics, an interest inventory 
was admfnistered^to all ninth grade girls (N = 360). Both groups were 
separated into equal number of above-average and below-average sub- 
groups. • Above-average ability was defined f^r this study ai anyone 
scoring in the upper 50th percentile (based on national norms) on the 
standardized test used in 't fie school. " The^NSF analysis, however 
was- limited to above-average- ability stud^ts' only . The interest 
results were reported to slnall .groups (N ^^-2O0~ using Exploring, 
an ACT-generated career exploration book». \ AdHltional contacts " ' 
were made through home mA*Tings and drop-fn visits with students 
and. counselors. Fo11o4a& the collectign of a^first set o*f out- 
come measures t^e group discussions werL^-onducted vith fthe 
experimental group. A secQnd set of measures was then collected./ 
A subsequent report to control group subj-dy:ts plus a third set -oJ 
measures were performed and conducted independent of the NSF funjlng 

Twelfth grade program. Except for 'the rescheduling of ivents 
some of which we pos'tponed to be more realistic in 'terns of bjth 
efficiency |.nd anticipateeWfectiveness, the program for twelfth S 
grade' girls also closely followed the experimental design propdsed 
A brochure that was to have been' developed from existing materials 
was )leveloped by ACT at its own expeose,when existing mate'rial4 
wer6. found to be inadequate and/or -^insuitable . Both the. expeiA- 
mental and control groups were separated into high and low meLured 
interests in-sci^ceAtechriologJr . Nursing was excluded from these 
careers labeq^cU«/o be science-orien~ted because of its predominantly 
female partioipatiph. - • I ■ 

/ - " 
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3> Obstacles to^ Jmplementation 

No obstacle other than the necessity of ^ generating the* 
booklet werd reported. j 

^* ♦ 
'4. Proi&ct Personnel , . 

The project wai co-directed 'by Dr. Dale J. -Prediger and 
Dr. Gail T. McLure. j/x. Prediger is the. director of the .Developmental 
Research Department^n the Research 'and Development Division of ACT 
a position he has ^feld since 1970. His doctorate is in Guidance and 
Counseling and all of his professional experience has been in tke 
, testing and counseling areas. His career in vocational planning 
includes attention to problems on minority youth employment and sex 
bias and sex fairness in career intere'st inventories. Dr. McLur>e 
has degrees in education and has been with ACT $jLnce 1974. Much of ' 
her professional career has been involved in_ dealing with the educa- 
tional needs of special populatiSn's; ' f irs"t with both gifted and" - 
educationai;,y handicapped children, a'ritl with women. Dr. Richard J. 
Noeth. associate director for f ield/ activities , arid Ms. Ellen R. Piel 
doctoral student m counseling and" research assistant on the project 
worked closely with project consultants, a m^ti-disciplinaV group ' 
of educators, -including Dr. Robert Yager^ professor^f science educa- 
tion at State University of Iowa.. \ 

v5. Primary Outcomes 

/ ^ — Ninth grad e experimental outcomes . Outcome measures were 
collected from a Career GiJfdance Survey administered to both the 
intervention and control groups. . "ihe Survey was identical for the 

4 two groups exjcept for items that measured, reactions of the intevx- ^ 
vention grou[^ to^ the Vocational Interest Profile report. The SuWy*^ 
was composed lof itims taken largely ^rom other ACT instruments. 
They included' questiing on (1) occupational preferencs^s, and (2) / ■ 
a self reporti assessment 6f career exploration. Additional items / 
wfer* constructed to assess' the desire for more information. High knd 

, loOiiniti a tive\ scales were developed and used to score the exploration 
inventory. Items indicating ^ive, deliberate exploration' were 

scored on the HPl scale and those that indicated only passive, casual \ 

bejiavipr were scored on the l^t scale. Occupation group preferences 

considered- to fallen the syience/,technology area were (1) engineering; 

Uii^tional sciences and mathematics, (3) nltedicine, ^^(4) social 

sciMce and legal services. Students were considered td' have an 

interest in a career in science if either "their first or second- 

choices f^-1 in any oj. the four categories. Approximately one-third ■ 

of all students ^.ere considered' to have abilities and interests 

compatible with science/ technology careers. 
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Th^ outcome measures were then grouped to inclu^et 
1. explorations of occupations; 
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2. 

f: 



desire for information; 

preference fo-t-"|bur sets of science occupations; 



4. certainty of preference; and 
5: certainty of required preparation. 



llhese measures were examine^ in an analysis of variance with fehree 
Wf f\^T'' •"■^^^"'^"t, ii^resti type,;and school type. 

Interest type included social service, biisiness, technical, scien- 
tific and creative arts and school type referred to urbari, suburban, 
and rural categories. • ' 

. '^The' analysis of variance revealed no atatfetically signifi- 
cant diffefences on any of the primary outcome measures related to^ 
careers in science. It was reported that group gtiidance* may even 
■f/m/e^r.e^sed certainty about career choice. .At the ninth grade 
level we-are no,t at all convinced t.his is. a negative outcome. ' 



Aff^^far a^'- subsidiary objectives related to the more general 
question of career exploratioit, there was significantly more explora- 
. ftZ^T,fi ! treatment students. ^ (The>xtent to which* the ,treatmen 
- ?^ 5* .^^^"'^ i"to this estimation is not at all clear.) A 'measure 

preferences and interest waf higher for the ' 
^tttervendon group but these effects appeared to dissipate three 
months later. • General questions about.the Interest Profile, such 
as whether students recognized more career possibiliVies than«efore, 
and whether they would ^Ike other- stud.ents to have an opportunity to 
see th» VIP report indicate that the students thems^es setemed to 
setf some value in the treatment, even though there wasVo evidence, 
that more girls were considering science careers as a result of the 
project. . , . 





In summary, the VIP occupatilonal intetsst profile report and 
group counseling sessions did not appear, in' themselves, to have • 
increased the number of young women selecting 'and preparing for 
science careers. However, there may hav€? been tiore general career 
exploration -as a result\of ' the project. Uncertainty regardin^T^ 
choice may be an indication of more Serious recognition of options 
rather .than less. Within an environmery: of ,change, these reports 
may.I^e of valuable assistance.-" However, many factors may have com- 
plicated the assessment "or results: * ' ' "cive com 
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1# The definition^ ojE social science and legal 
^ services career preferences as one o'f the 
"science"^areas. 'w|th this distinction 



someone choosing a, ^ine arts or social work * ' 

^career as first choice and law or sociplogy 
. as second choice would be classified .as 
having chosen a career in scienceT" Rerunning 
, • the 'data eliminating these choices as "sciencfe" 

may reveal different results. 

2# Experimental contamination from free access of 
control to intervention groups .may have acted 
to blur any- distinctions between them on career 
interes^t scales.^ ' 

•i . . ' ' • . 

\ B> - Twelf th grade experimental outcomes . The outcome measures 
selected, for assessing the results of the twelfth grade intervention 
were similar to those usedNin the ninth grade experiment, v Cai^eer 
exploration scores demonstrated less variance, with over half the 
college^ bound girls engaging in almost a^ of the exploratory methods 
Suggested by thfe survey, the determination of job preferences was 
also similar tkthe ninth /grade ^group, but the job family Social 
Sciences and Legtel Sarvlces was excluded from the science and tech- 
nology field. ' 



Only one interventioli-control group difference was static- 
tically significant: 'the intervention group mimbers were more likely 
to be planning to ta}^ courses in science (87 .percent to 79 percent), 
but the control group members we're more likely to be ^lannipg to take 
Courses^n math. Therefore, ACT concluded that the Interventions had 
no appreciable effects oa the college bound students in the "study. 
On every other measure, intervention and control group differences 
were atttil|>uted to chance. With a large N, the probability o£ * 
rejecting an accep^ble hypothesis is ]?elativ^ly small. As with ^ 
the ninth grade &ti«yT=^is project did not inSicate the lack^of 
need for the nonsex stereotyped careei*N:ounseling as much as it 
jointed to the inadequacy of this InterWmtioti alone to defiiQnstrate 
the- Impact ^of nonsex restrictive counseling. ^ 

<f> Participant impact survey . Because of the intensive 
follow-up conducted by ACT, an independent assessment did not appear 
to be K^essary. - Consequently, no participant surv-ey was conducted. 

^ ^ ^ — S^te visit conclusions . The evaluation • team visited ACT 
in November of 1975, and met the project co-director§, Drs. Prejiiger 
kncki-McLure. At that time, the ^ team ^^xamined the materials, and the " 
layby t for the booklet Women in Science and Technology: Care-ers -for 
Today and Tomorrow. The" team also jDecaree acquainted with the long 
histofy of interest by the project "team in sex fair vocational ' 
'^^'St^.rig,^ gnd we/e impressed by the team's commitment to the is^u^s 
i^ydlOe^hr-^eciuse of the us^ of geographically di^p^te are^;; the 
.teMvas^^unablfe 'p interview any project^ pa|»ic^antl^ 
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Aaterican Associatibn of University Wojnen Educational Foundation. - Coun- 
seling Techniques for Mat/tire Women. , Washington, D.C., authpr, 1966. 
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Reporp. a pilot aTdult counselor program, directe<i-"by- Er6aoor 
F. Dolan under contract with>the Office of^Maitpow^, U.S. Departm^t' 
df Labor. The consultants aiiiparticipants in^^this progranubecame 
convinced that counselors inust>?have knowledge of adult women's 
psychology, informtion about? the educational resources available, 
knowledge of t-he techniques^^f Counseling, andlinf ormation about the 
current job nar-k^t. * Wc«ien returning to work aje insecure, unable to 
"piece together" hd'lp. They need a„ relatipnshi? with one person who 
can help them work out the basic stejjs . 1^ full\eport , with an, 
appendix of 158 pages containing suggested readings, syllabi, course 
outlines, and. case histories. 




An Imperative foji^kfe^ Seventies: Releasing Creative WoifianpovTerV ^ A Guide 
for Counselpts of Mature Women. rUniyersity of Missouri— St. Louis, 
Extedsion Division, 1969. 31 'p.^' \ ^ . 



Proceedings of a summer workshop sponsjjred by ' the. ^^[liversity 
of MissoGri~St. Louis, Lindenwood College and the National 
Association of Wocen Deans ^nd Counselors. The purpose of the** 
workshop was the exploration of the societal attitudes and emerging 
options for the education and emptoyraent of women in the seventies. 
, Papers by Esther Westervelt, Gladys Harbeson, Carole Lelan4 and Ruth 
Van Doren are included. A^sdjematic cycle of the educatiomal pfpcess 
for 'identifying, planning, inpleinentirig and evaluating progranis for - 
women, and delineation of potential target populations of women by 
King M. Wientge is also included. 

Astin, Helen S. and Thelma Myint. "Career 'Development of Yoiing Wome^i\^ ' 

During the Post-High S'chool Year3-." Journal of Counseling -Psychology , 
V. 18, no. 4, July 1971, p. 369-3945i " ' } * " / ^^"^^ 

' • This study of 5,378 women during the five year ^period' after high 

sthool demonstrates that a certain anipynt o5 ^ar^er predictability is 
possibly. Girls who in high school score high on scholastic aptitude, 
especially in, mathematics and who plan to go to college, usually 
choose fields that require greater career conmitin^nt. Plans to do 
office work or to be a housq^fe are m^de^by girls with less aptitude 
aha fewer acadenic interests. Girls who are^ interested in Social ^ 
ser:vice or health fields, but have^ little interest in further -educa- 
tion usuamy continue to choose thesfe fields. Full-time employnent 
after high\school, and early interest in business and majjagemenK a 
B.A. degree, and unmarried status prove'd to-be the best' predictors of 
plans to pursue a bi^siness career. , f 
, ^ Despite the fact that close to d.ne-half of^the women studii<| 

\v ' ^ changed their career plans during the period studied, early pattern 

ERLC ; , ^^^^ \ 



and interests_ predict later career outcomes.. Since many women must 
decide at hign scnool graduation about future careers, counselors and 
educators should assune responsibility for'guiding tFiese young Cocen 
to make, plans ^cost appropriate f6r them, especially those plannin 
careers that require speci^lT^zed training. Guidance becomes even more 

r ^'"^^ ^^^^^'^ aspirations who lat^r 

their- interests "or abilities. _ j 

Bank, Ira M. "dhildren E>cplore ^areerland through Vocational Role-Models.'" 
Vocational Guidance Quarterly, v. 17, no. 4,_June 1969, p." 284-289. 

_ ' The author feels tha*t boys and girls in elementary schools are- in 
need of experiences which can provide maximal opportunity for 
vocat;Lonal inquiry. A broader base for vocational choice car. be 
developed during those. formative years and counselors can help build 
an expanded career-land" in^ which the children are exposed to the 
world of work and workers at an' early age. The ^.dividual' s choice of 
siltematives in his future years may be enhanced' by this exposure. 

The author describes a -role-model program which was used in an 
elementary school and evaluates. it. ^ 

Cook, Bar^araj. "Roles pbels , Stereotypes: A- Counselor ' s Challenge. 
Journal of. the Nation al Association" of Women Deans and Coun selors. 
V, 34, no. 3, Spring 1971, p. 99-105. ~ '~, ' 

The author discusses answers to the questions: what should it 
mean to a counselor to. have in increased awareness of culturally 
defined roles for^en and women? How may a counselor- increase her ' 
own awareness? How does a counseloyt'-s s^lf concept affect her 
ability to help individual women f Ind'ai^sWers to theit individual ' 
problems? . - /, 
♦ r 

Daly, Edith A Theory for the Vocational Counseling of .Women. Doctoral 
Dissertation, Ohio University, 1970. 199 p." (University Microfilm 
Publications No. 71-16, 483) ^ ^ <■ 

A study designed to develop a conceptual framework for viewing 
the, c'omple'xities of female occupitienal choice and sug'gestifig a 
vocational counseling process. Literature of the* oast^ten years was 
reviewed. It appears, says /the author, that obje<iive knowledge" of 
, individual traits and/or of factors operative in job situations does 
not explain women's vocational choice . processes . Research findinas * 
seem to point to what could be called^a "situational" view of vocen's 
choices. The de^cisions wome'h.maka. about career patterns and saecific 
occupations are jnade^'in the light of their own individual priprities, 
, at a particular point ;Ln- time, in relation to their pe;2^eptiori of 
the meaning of a number of variable's impifiging upon and within them. 
Tl)e author discusses her .theory for counseling. ,« 
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Entlne, Alan D. "ICt Mid-Life They Return to Col^lege and CViange Careers." 
Jguyial of College Placer.G'^t , v. 27, no. 4,^ April->la5^ 1967-, p. 50-57. 

^The director of the pilot New Careers Program at Columbia 
^ University discusses the progran, and the motivations of pepple 
-;—---wishiD£/to change careers at mid-life. He feels that the national 
'7^1xirerest--in-thi^-prograjn ha^^^ a finding broader than the 

original scope of the. program — count less-men and woaen* wish to 
^change *their careers in the middle years." 

Eyde, Lorraine, "Eliminating Barriers to Career Developi/ent of' Women." , 
Persofhnel and Guidance Journal , v. 49, no.' 1, Sept, 1970, p. 24-28, 

, Women and girls' need special assistance in planning "careers, and 
_ voca^tional -counselors need to consider carefully factors in their 

background and patterns of development, according to author. The 

needs of low income group wotn6n,'for example, are^dlf f erent from 
' those of other grbups. Counseling young girls requires covering' 

far more than traditional topics of vocational inVgrest and aptitudes. 

Counselors as a wholfe, the author states, have been^^und*to hold 
- sex-^stereotypfes, and they need to change these attitudes. They^ « 
• also need to be aware of subtle changes' occurring in occupations so 
& that they ifati prepar-e women for the future instead of the past. 

c 

Fagln, Margaret C. "Analysis of ."the Performance of /^dult Homen itv 

Missouri' on Three General Examinations o^ the College Level ' ' ' . 
'Examination Program." Adult Education Journal , v»'21, udll^i, " 
* Spring 1971^ p. .148-165. ; ' ^ - 



Oae of the major purposes of the College iSlfl Examination , 
Program is to^ give. adults ^n opportunity to secure college credit by 
examnation. In 1967-68, three of the General Exaninations .of t^e 
~y College Level Examination were administeted to 319 Missouri woir.en, 

aged 25 to 73,- for* the purpose* of conparing their test performances 
"with thos^ of regularly enrolled freshnan amK sophoxore college 
women, and of developing noraative data for adult women. Aisfeng 
the 10 findings listed: ychrono logical age has no be^in^ on the 
ability of mature women to perform well on the three ^aniinations 
used; recenc^ of forinal education is significantly related only to 
"performance on the Natural Sciences Examination; leyel of formal 
education is significantly related to aTl three examinations. These 
y and other findings have important implications for counselor^ of < 
^adults, college admissions officers and employers of mature women. 

Farmer ;^elen S. and Martiin J.^ Bohn, Jr. "Home-Career Conflict Reduction 
and the Level of Career Interest in Women." Journal of Counsel/ing; 
Psychology , v. 17^, no. 3, May 1970, p.. 228-232 • • . ^ 

Hany women experience ^conflict between home and career becaiise 
6f the cultural lag between social opportunity and sopial sanctioni-. 
This study was an" attemet to reduce home-career conflict experin:cntaily , 

. ' V - • ' ■ 
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by providing ^ ceasure of social sanction for demanding career ^ 
roles and to measure th^ effect -of this reduction on hone and ^ 
, career interests, 'In addition^^the study' controlled for married/ 
single status to determine its relevance to vocational , interest- when 
home-career conflict v^s reduced. It was concluded that^ the 
level -of vocational interest in women, irrespective^ of married/ *- 
single status would be raised if home-career conflict were reduced. 
■Women's attitudes tox^ard careers c^n be affected and counselors 
must take time tq .discuss som:e of the issues involved in the voca- ^ 
tional choice process for women, SucK clarification could be built 
into Kigh school and college curricula for girls, ''warranted when 
on€f^'considers the gain to society if^^Women chose careers commensurate 
with their potential/* ... ; " ^, 

Fortner, Mildred ''Vocational Choices of High School Girls: Can '^They 

Be Predicted?" Vocational Guidance Quarterly , v, 18^ ^o, 3, A 
March 1970, p. 203-206. ^ ; 

Although counselors ara becoming aware of the changing patterns 
In labor force, participation^f women and the need to help girls 
prepare for- the future, they nave difficulty doing this because of 
" ' lack of knowledge of faqtors^ contributing to the vocational choice 

of girls. This study attempts to identify some of ' these factors, ^ 
using IQ scores, Sim? Occupational Rating scale, social clq^s and 
family wage earners' occupations, on a g^oup of -400 high scno9l 
juniors and seniors in Missouri and Wyoming. RiesuLts show predictions 
can be made. i ^ 

Friedersdorf , Nancy Wheeler. A Comparative Study of Counselor Attitudes 
Toward the Furtrher Educational and Vocational Plans of High School 
Girls. Doctoral dissertation,^ Purdue University, 1969. 171 p. ^ 
(University Microfilm Publications no. 70-3887) ^ 

. ' I . „ . 

An attempt' to detfimine the attitudes of counselors toward the 
educational and vocational goals of; high school girls, artel the extent 
of difference between male and female counselors. The counselor^* 
were compared in a role-playing situation whfere they acted as 
college bound high school girls and non-college bound *girls. The 
counselors were also 'given the Strong Vocational Interest Blank 
and Personal Jnfonnation Forms tQ complete. Sbpe conclusions: 
male counselors associated ^college bound girls vH.th traditional 
feminine occupations at seni-skilled levels, and tended to think 
of women' in feminine roles; fenale counselors tended to expand ^ 
the^ traditional image of female, wprk roles; male counselors per- 
qgived the college bound girl. as having positive attitudes toward 
traditionally feminine occupations regardless of 'the/classification 
level of the occupation. Such perceptions may affect 'the higher 
educational and vocational goals, of the female student. -Recom- 
mendations and suggestiotTis for public school programs to expand 
occupational horizons for women are presented^ 
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Gardner, Jo^jirt, ^ ''Sexist Counseling Must Stop/' Personnel and GuidanGe > 
Journal, v. 49, ,no.^'9. May 1971, p. 705-714. "~ *~ 

author stapes "Today, it is probably not a serious* mis- 
represeritatioQ 'do/say "that, all counselors are sexis^t;^" -.the. myths ^ 
about vone^'need to bje eliminated and .texts andj-^urricula' f rom pre-. 
; reading on deed revision so that children will develop aspirations 
- ' acrcordin'g to their individual characteristics* rather than to their 
/ ^.sex. She suggests that ^dioutiselor^ must takfe courses- taught by 

feminist's! participate in consciousness-raising groups, and pursue 
internships 3upervis#d by feminists. ' > ^ 

Hall, Guin. ^ "A NeWLook at Women atid /Vocations.'' American Vocational 
. Journal , V. 39,. no. 4, April 1964, p. 25. . -y^ 

ThB author contends that, educatioii has a/responsibility to^ tlie 
girl ill school and to the women wishing to l^e-knter the job mai:ket.' 
Vocational schools, mighty explote job arientatiory courses and women's 
organizations might sponsor j.ab clinics where f ree^guidance^ by 
career specialises coyrld be given. There id^ also a need for educa- 
tors*, especially vocational teachers, to meet more frequentlf with ^ 
- ^business and industry personnel, aSLHNemplojoijpilt agency personnel> 

Johiison, Ray'W. ''Parental Identification^n^ Vocational, Ir^terests of ' 
' ji College Women." Measurenentf anJ Evaluation in GuidanVe , v. 3, na. 3, 
, Fall 1970, p. 147-151* \ \ / ^ 

The Subje!"bs in this study were tested for occupational interests 
„ and identification with mother. or father. From the results it would 
seem that women with interests in i^eas that are- basically scfentific. 
tend to identify more with their fathers than their mothers. "The ' . . 
results farther suggest that identification with the- mother as \> 
measured by the, tedT!?tique a^..^4iie study, is not a major consideration 
in the formation of the* sex-typical , occupational interests. Career* 
interest^ are not necessarily associat^ed witt}^ masculine identification 
but mathecatical-scien^if ic interests may^ba so associated. 

^vine, Adeline Qordon. Marital and Occupational Plans of Women in ^ 

Professional Schools:^ Law, Medicine, Nursing, Teaching. Doctoral 
dissertation, 'Yale University, -1968. iJ^^IS^SfeSSKSSity-^-iU^rof ilm 
7^ Publications no. 69-13, 353) 

^' . Social class, background factors, future plasns and current 
experiences of students at four professional schools were studied. 
^ Two of the-schools (lav, medicine) were characterized as masculine 
W fields,' the other two as feiaininei It was found that women in the 
masculine field s^chools came from higher social class backgrounds, 
and had mothers' who were'befti^r educated and approved of a v^riety^ 
of icareer roles for women. 'These findings were interpreted as shoving 
.that n/orfonly the financia!^ resources to impxement carear choices, 
but .mo^^ls of orientation txDvard female occupational and educational 
roles differed between ,car^r field groups. - ' - » 
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^ Lewis, Edwin C. Developing»yonen's Potential. Ames, Iowa, Iowa State 
University^ 1968. 339 p. 

A survey of existing research on women-, including ability , 
.education, employment, careers and guidance. The author aunnarizes 
the research which is frequently contacting. An extensive 
Wbliography is included. . 

•j> ■ 

McHugh, William, Thonas'. A Study of the Differences in Self-Concept and" 
Occupational Role Concepts of Young Women and 'Middle-Aged ' Women - 
Occupational Training Programs. Doctoral dissertation. University 
^ of Oregon, 1970. 96 p. (University Microfilm Publications no. 71-1333) 

I theory that, an individual uses her occupational choice as 

^ </^\ • a^ans of self -actualization was the position of this study. The 
study investigates the^eftects of age on- the relationships between 



Sfilf-doncept and occupational role concepts. The analyses of data 
All aU areas t^f the study revealed no sigriificant differences 
between the middle-aged women and jounger women of this study, whp- 
were in the final stages of professional and sfemi-prof essional ^ 
training at an urban community college. If, ho«7ever, the directional 
pattern the diffe»etices in mean scores are not due to chance, then 
some conclusions can be propfese4. The author discusses these. 

^ MacPherson, Lucille I. The- Effects of Social Class On Females' Perceptions 
of Traditional Sex Role Adherence in Occupations. Doctoral Disserta- 
tion,^ Arijzona State University , 1971. S^Z p. (University Microfilm 
Publications no. 71-5981) • . ■ 



The ^remis-e oRthis thesis is that social class membership 
influences perceptio/ns of traditional sex-role adherence in occupa- 
tions and these perceptions in turn ^af feet occupational choice. " The 
. analysis revealed significant differences between' the responses of 
• the high schoql senxQrs in three social classes for semi-processiojiai, 
managerial, skilled, and senn.-skilled occupations. Sex>role adherence 
appeared to be a function of social class Tnembership. '{o the extent 
that ^his population studied is representative of female high school 
seniors, if can be concluded that -social class is an important factor 
./influencing perceptions of sex role stereotypes in occupations. These 
findings help toward a better understanding of some 'factors involved 
*in girls* occupational decision making and/'subsequent d^^velopaent of 
^ a theory of vo'cational choice for v>Ouien. / ' 

ll/^ih, Lalit K.;^ "Career Saliency and Its Relation to Cer-tain Needs, • 
' • Interests, and Joly Values;'* Personnel and Guidance Journal , v. 45, 
^no. 7, March 1967, p. 653-658*^^ 

The high career-sall^ent woman, according to this study, shows a 
high need for achievement and perceives herself as capable of enduring 
^ long periods of work. She indicates a strong desire for faae but 
I ' is less concerned with prestige. How.^ver, this is a small portion of 
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the women tested and compared to men, a much smaller proportion. 
According to the author '*the recognition of these differences is * * 
essential for any successful counseling program ... a program , ' • 
jobve oriented toward nonoccupational interests and motivations 
^might go a long way ia clarifying the goals of women." 

Matthews, Esther and David V. Tiedeman. "Attitudes* Toward Career and 
Marr'iage and the Development of Life Style in Young Women." - 
Journal o f Counseling Psychology , v. 11, no. 4, Winter 1964, ^ 
p. 375-384. 

A study of 1237 girls, 'representing the developmental stages 
of early adolescence, adolescence and young adulthood and their 
attitude^s toward career and marriage/ One interesting ^finding is 
the drop in career commitment from junior to senior high school. 
The high school group showed a greater acceptance of marriage. The 
authors feel that a major thgme whicR appeared in the 'responses is 
that women feel that men take a dim view of the expression of 
women's intelligence, and it is therefore wise to accept this situation 
If one wishes to marry. 

Mooney, Robert Francis. A Multiple Discriminant Analysis of the Interest 
Fatterns of High School Girls. Doctoral dissertation, Boston 
College, 1968. 147 p. (University Microfilm Publications no. 69-12, 
32?) 

This study attempted to discover If significant differences \ 
' among college preparatory high school girls categorized into ^ 

^road occupational preference groups. It also attempted to examine" 
the nature of any differences and classify girls into occupational 
preference groups on the basis of these differences^ Results showed 
that the interest patterns of many high school girls seem to crystal- 
lize by the time they enter 10th grade. It further showed, according 
to the author, that it^was possible to classify girls, on the basis 
of their interest pattern into more specific occupational groups 
thafa science or non-science. The classification procedures of this 
Study might suggest to the guidance coun^lor a new and effective 
tBetho'd for helping high school girls, to select appropriate careers. 

Mbwesian, Richard. "Educational and Career Aspirations of High* School 
Females . " Journal of the Mational Association of I-Jofien Deans and 
Counselors , v. 35, no. 2, Winter 1972, p. 65-70. 

According to the author, this study implies that girls are not 
Satisfied to enter 'the^ labor market in just any job but have definite, 
post high school objadtives as well as levels of occupational 
aspirations. If the data' from this investigation of girls in Texas 
cah be accepted as representational of our adolescent female popula- 
tion, then there are some implications that counselors wiil need to ► 
consider in career planning with the girls. The author lists and 
briefly disdrusses four considerations . 
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New Patterns of Employment . Proceedings of the Conf er^nce-W9rkshop, 
March 29, 1966, Center for Continuing Education of Womeft. 
Ann Arbor, Mich., University of Michigan, 1966. 143 p. 

Many women wish to resume their interrupted formal education, 
or enter new fields, but they want to .be trained in a field where' 
their services will be needed. The emphasis of this conference is 
to discover the most proaising fields of employment for the 
educated mature women who want to work only a twenty to thirty 
hour week because ^of faipily responsibilities. . \ ^ . 

Ohlsen, Merle^M. "Vocational Counseling for Girls and Woien." Vocational 
Guidance Quarterly , v. 17, no. 2, Dec. 1968, p. 124-127. ' 

Because society* s influence has not encouraged girls to take 
seriously the choice of an out-of-home career, the author feels that 
the counselor must make special efforts to cope with the sex role 
^ problems and encourage girls .to enter responsible positions in 
business, industry and the professions. 

Okun, Barbara F. "Later Careers of Women College Graduates." Joumaf of 
the Nati onal Association of Women Deans and Counselors , v'. 35, 
no. '2, Winter-1972, p. 83-89. " • 

Increasingly^ counselors are having to 'deal with the problems of 
^ the' extended work life of the matgare woman. If more wtere known about 
<\ the potential influences— early work, education, familial experiences- 

counselors would be better ^bl-e to .helfi college girls identify the kind* 
of variable's they should ^consider- during' their forthcoming career 
. and homemaking periods. Counselors would then have a better under- 
Standing of the special considerations necessary in the study of 
women's occupational choices. Th^ purpose of this study was to 
identify the factors that determine the occupational choices of a 
married women 12 to 20 years after college -graduation , following a - 
period of at least seven years as a homemaker. 

Rezler, Agnes G.« "Characteristics of High School Girls Choosing Traditional 
or Pioneer Vocations." Personnel and Guidance Journal , v. 45, no. 7 
•March 1967, p. 659-665 . ' ' ^ 

Junior and senior girls in a Catholic girls* high school in the 
mid-vest were the subjects of this study. The characteristics of 
girls who wished to be pioneers, i.e., physicians, mathematicians, 
scientists, were compared with traditionals, i.e., nurses, elementary 
school teachers. Academic aptitude, interest, achievement and 
personality differentiated pioneers from traditional. From the 
results it seems clear to the author that plrospective pioneers can 
^ be separated from .traditionals by the time of the junior year in high 
school* The implications of^ this for counseling high school girls • 
is discussed. 
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Schlssel, Robert F. "Developn^nt of a Career-Orientation Scale for 

Women." Journal of Counseling Psychology , y. 15, no.* 3, May 1968 , 
p. 257-262. ■ . 

This study deyeloped a Care^prientation Scale which discrimi- 
nates between career and non-catee^ oriented women on the basis of 
Interest. The results were f ayorable'-to the hypothesis that areas of 
Interest of women classified as "career oriented" differed 
significantly from those of "nonrcareer oriented" women. There 
Is evidence that women can be ordered along a continuum of career 
orientations on the basis of their interests. , . *' 

Sedlacek, Caroline Gladys, ^elected Factors Affecting Certainty and 
• Persistence of Vocational 'Choice for College Women. Doctoral 
dissertation, Uniyersity of North Dakota, 1968. 123 p. (University 
Microfilm Publications -no.. 69-8567) 

The purpose of the study was to investigate vocational choice 
and persistency in relation to the college factors: type of 
vocational choice, 'vocational interest patterns, personality needs, 
academic ability and performance, and family background. The study 
was done in two steps with foUow-up questionnaires. Some findings 
for the first part: more women from the "very certain" vocational 
choice. and "fairly certain" group's chose traditioftal vocations 
than the "uncertain" group; the "ve'ry *cer tain"' group score^ lower 
than the other groups on the mathematics, and natural science tests. 
Findings of the second part revealed that by the end of the second . 
year in college 90 percent of- "the women were preparing for traditional 
feminine vocations.. Women who had been "certain" or "fairly certain" 
of their freshman vocajfional choice tended to change their vocational 
choice. ' . ( . 

Stafford, Rita Lynne. "A Study of the Process of Vocational/Deve'lopmdnt 
In Professional Women.'-' Journal. of -tjhe National Association of 
Women Deans and Counselors , v. -30, no. 4, Summer 1967, p. 190-192. 

This study of outstanding women in New York State who had. 
been practicing in the fields of law, medicine, dentistry, nursing 
and educational administrVtion, showed that with. the exception of 
educational administration',^ approximately one-fifth of the respondents 
'knew" prior to the age of 12 that they wanted to. enter the field 
In which they are presently ^aged.- By th^e time they had entered 
college, 26 percent of the atdarneys knew' law was their chosen 
profession, 45 percent of the doctors "had decided on medicine,- 1# 
percent of the educational administrators had chosen the educational 
world and 19 percent of the' nursing administrators had mad? their 
' ■ decisions. These results," in conjunction with tables reveal that 
Influential persons, attitudes, and events combined with data 
concerning youthful caf^er interests should cause educational 
Institutions to re-examine their patterns of student guidance. 
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Stelninann, Anne. "Feciale Role Perception as a- Factor in CounseUng: " 
Jbumal of , Che Nation.il A s-sociation of IConen Deans C ounselars 
V. 34, no.- 1, Fall 1970, p. 27-33. " ^ < 

^^^^ •t*t» 

_ Jhe author, who has conducted many studies on sex role con- 
cepts, states, "Irrespective of^age, marital status, race, education 
or socio-economic status, women seem to be ambivalent with respect 
to home and career. Counselojs must now identify this problem of" 
• girls at an early age to help them inake appropriate choices in resolvihg 
it. Since counseling i? now more than curricular advice and since 
^ role .conflict is so prevalent, the. need for early counseling in school 
Is especially urgent. Without such help, "women are likely to 
experience frustration in whatever role they choose." The present 
study is an attempt to uncover the bases for the role-conflict by 
investigating a group of college women. Evidence suggests strongly 
that counselors must consider the potential life-style of young 
women clients against the background of the views and life-styl'^s 
of their parents. Parents' attitudes represent both' a direction and 
a limitation for young women. Every young woman must be helped to 
make an early start in assessing her own needs and measuring these 
needs in relation to the environment. In addition, all concerned ^ 
with the need to help young women plan must continually stress the- 
need for universal free day care. '"jJltimately only this will give 
women the opportunity to choose freely betwee'n horofe and , career?" 

Tendyson, W. -Wesley, Thomas A. Soldahl, and Charlotte Mueller; The 

Teacher's Role in Career Development. Washington, D.C., National 
Vocational Guidance Association, 1965. 107 'p. 

Revised edition of a Minnesota Department of Education' 
^ publication. According to the authors, an effective guidance 

program is dependent to a considerlble extent on the active participa- 
,tion of classroom teachers. -Teachers can mak^ an impot'tant contribu- 
^,tion in-pointing out the relationship- of the subjects they teach to 
various careers. Tt^ fo^s of this publication' is on the methods 
and media for relating subject matter to vocational development.* 

Thomas, Arthur S. and Norman R. Stewart. "Counselor Response to Female 
Clients with Deviate and Conforming Goals/' Journal of Counseling 
'Psychology , v. 18, no. 4, July 1971, p. 352-3577^ ^ 

Counsejars, along with wom^n, are struggling with the dis- 
crepancies between stereotypes of the* past and the current' societal 
chan|es; - This study was designed to test, the response of secondary 
s.chool counselors to girls who select traditional occupations an'd 
those who select what are considered masculine goals (deviate). 
Sixty-four counselors were test/sd. Results were: Female Counselors 
were more accepting of both types of. girls than male counselors; 
counselors, regardless of ^ex, rated conforming- goals as more ^ 4^ 
appropriate than deviating goals; counselors, regardless of sex,' , 
rated girls with devlite career goals to be more in need of counseling 
than those with, conforming goals. Details of the study and implica- 
tions are discussed. 
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